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Improved Watchman’s Clock. 

The clock we illustrate herewith is manu- 
factured by the New Haven Clock Company, 
and has an eight-day movement that is run by 
weight and pendulum,andis fitted with record 
dial, with spaces for each day of the week. 
By this means, one dial will record the visits 
of the watchman for one week without 
change. The electrical portion of the clock 
is extremely simple, there being but one 
magnet for recording on the dial. This 
magoet is shifted from one day to another 
until the last day on the dial is reached, when 
it is reset by means of a lever, and a new 
dial put in place of the old one, which is 
filed away for future reference. The s ation 
boxes differ from any now in use, in that 
each visit of the watchman is recorded me- 
chanically in the box itself. There are no 
dials to replace, but an inspec‘ion of the 
boxes, from time to time, will show whether 





or not the watchman has faithfully per- 





New Street Box or tHe New Haven Cioox Co. 


formed his duties. It will be seen at once 
that itis practically impossible for the watch- 
man to get the best of this clock, without 
being discovered. They are being: placed in 
many large buildings, mills, factories, etc., 
in this city and elsewhere, and in every case 
are giving perfect satisfaction. The new 
design of street box 1s also shown herewith. 


——_r a o—_—__——_ 


An Unsuccessfal Attempt to Victimize 
Hotel People. 

Clerk Stokes, of the Continental Hotel, 
Philadelphia, received from a Baltimore and 
Ohio messenger boy, one day last week, a 
neatly done up pasteboard box purporting to 
have come by express from Lord.& Taylor's 
establishment in New York, to Mr. Hampton 
W. Cook, one of the guests of the hotel. It 
was bound with tape, which was crossed and 
sealed with red wax, was.marked ‘C. O. 
D.,” and had on it several other marks, 
ostensibly of express agents, through whose 
hands it was supposed to have passed. 
Previously Mr. Stokes had answered an in- 
quiry by telephone for Clerk Anderson, and 
then for Clerk Dennison, both of whom were 





off duty at the time, and shortly afterwards 


his own name was called by some person who 
gave Mr. Cook’s name, and apprised Mr. 
Stokes that a package would be left for Mr. 
Cook, who requested him to pay the charges 
in the absence of the latter from the hotel. 
This was agreed to, but wlien the package 
came along a few minutes later, the fact that 
it was delivered by a messenger boy and not 
by an expressman, that it had so many 
marks on it, and that the charge was $54 50, 
for which no bill of goods was presented, 








Hughes’ Induction Balance. 

Writing to Nature from the Central Col- 
lege, Bangalore, S India, Mr. J. Cook says : 
“Having just made a Hughes’ induction 
balance, I have, in the course of some ex 
periments with it, observed what was new to 
me, forI have not seen it mentioned in any 
account of the balance. I take the liberty, 
therefore, of asking through your cuolumns 
whether the explanation resolves itself into 
the difference between paramagnetic and 


IMPROVED WATOHMAN’s CLOOK. 


excited the suspicions of Mr. Stokes and Mr. 
Hughes, the cashier. The boy was ques- 
tioned, and at first said he got the package 
from the office, but, later, admitted that it 
was handed him for delivery by a man at 
Eighth and Sansom streets, who promised to 
await his return. — © 

The package was opened and found to 
contain sawdust, paper, and a few pieces of 
old ribbon. A policeman was called in, who 
accompanied the boy to the place designated, 
but when they got there, the man; who had 
probably been watching the boy, had dis- 
a 


t is said the same trick, which recently 
has been played successfully in Cincinnati 
and o:her Western cities, was attempted, 
about the same time, at other leading hotels, 
but without successfui result. As it is be- 
lieved two or more parties were operating, a 
ery warning was sent out by Chief 

ood to hotel men to be on their guard: 





diamagnetic substances. The apertures of 
my bobbins are 1} inch in diameter; my 
primary current is from three Daniell’s, and 
the break is a bent steel spring whose free 
point just grazes the surface of a mercury 
cup, so that the merest touch with a finger 
causes a series of regular breaks. Now, if I 
place an iron or steel disk, or ring, such as a 
key-ring, inside the aperture, the telephone 
sounds loudly if the plane of the disk or 
ring is at right angles to the plane of the 
coils ; but very faintly if it is parallel 
to the plane of the coils. On the other 
hand, if a disk, or rig, or coil of wire, of 
any of the diamagnetic metals—copper, 
brass. zinc, silver, gold, aluminum lead— 
be used, the telephone sounds loudly if the 
plane of the disk or ring be parallel to the 
plane of the coils ; but very faintly, if at all, 
when it 1s perpendicular to the plane of the 

oils. , if a short bar of soft iron, 





or of nickel be inserted so that the length of 
the bar is parallel to the plane of the coils, 
almost no sound is heard; but if it be turned 
tbrougb a right angle so as to be perpendicu- 
lar to the plane of the coils. the sound is a 
maximum. Have we in this simple instru- 
ment the ready mans of distinguishing 
paramaguetic from diamagnetic substances?” 








IMPROVED WaATOCHMAN’s CLOOK oF THE NEw 
Haven Crock Co. 


———__ > ——_—_ 
Electricity and Crime. 


The use of electric signals is proving more 
and more dangerous to criminals. A system 
of signals is on experimental trial in New 
York, in which different colored lights are 
flashed on the lamp-posts. Such signals will 
no doubt in the future be fixed so as to 
enable policemen on their beats to communi- 
cate quickly with’ each other. At present 
when a policeman gives chase to a robber at 
night, the chances are always in favor of the 
robber. If by some system of signals, sug- 

ted by call boards, for instance, 
the pursuer could notify all the patrol- 
men in the district where he was, and by 
touching buttons on lamp-posts give them 
the direction of the chase, the escape of mud- 
night thieves would be less frequent. 
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The Electric Light and Railways in Great 
Britain. 

It is gratifying to hear that some advance 
is being made in the application of the elec- 
trie light for the illumination of railway 
passenger trains. There are, we understand, 
now some seven trains lighted by electricity 
rupning on the London, Brighton and South 
Coast Railway ; whilst two trains have been 
recently fitted, and are now being worked, 
on the Great Northern. Others are, it is 
said, in hand for both companies, so that 
there would appear to be some prospect of, 
at all events, further and extended trials, the 
result of which cannot fail, we trust, to pro- 
mote its ultimate adoption. 

That there exists great room for improve- 
ment in the lighting of our railway carriages 
all are ayreed. That there also exists a very 
general opinion that the electric light is tha 
most to be desired for the purpose is equally 
true ; and we feel that we may add to this 
our opinion that in its proper application 
those companies which do make use of it 
willreap a large economy. The cost of oil 
lighting is known to largely exceed the cost 
of electric lighting, whilst there exists Lo 
possible comparison between the two for 
lighting purposes. 

It is understood that the trains which have 
been fitted by each of the companies named 
are being worked upon the Stroudley- 
Houghton system, that is, that the light is 
fed by secondary batteries arranged in the 
guard's van, the batteries being charged by a 
dynamo, similarly placed, driven from the 
wheels of the van. Thus the source of the 
light is in each case located at one point. 
Experiments in the lighting of railway trains 
have not, it is true, been very numerous. 
Still, railway companies have not neglect«d 
the subject. The London and Northwest- 
ern, the Great Eastern, the London and 
Southwestern have all had a finger in the 
pie, yet, strange to say, none have attempted 
to deal with the subject in a complete and ex- 
haustive manner. In every case the batteries 
have been arranged together, so that the 
light throughout the train has been depend- 
ent upon its continuity with that point ; in 
fact, the trials have always been corfined to 
trains made up and kept together for the pur- 
pose. 

We would like to ask, if electricity is to 
prove our future illuminant for railway car- 
riages, whether it is probable the exigencies 
of a railway service are likely to be met by 
any arrangement which does not provide 
for breaking up the trains wiihout placing 
the occupants of the carriages so discon- 
nected in darkness. It is clear that the sys- 
tem hitherto pursued makes no provision 
against this. That it is possible to make 
such provision we make no question, but 
that it has not been done is, we believe, the 
fact. Now if such a system does not, and is 
not likely to provide for the necessary re- 
quirements of the service—and it is clear that 
railway trains must from time to time 
throughout their journey be broken up—isit 
at all probable that those answerable for the 
safe conduct of the traffic—and by this we 
mean the safety and comfort of the passen- 
gers—will give it that support necessary to 
secure its adoption’? A little light is better 
than none! and naturally their decision 
would be in favor of that which may, 
although in itself not quile satisfactory, be 
regarded as so far no worse than it has been 
for some time past. 

In dealing with this question, it is useless 
regarding it otherwise than in its entirety. If 
electricity is to become of service for the pur- 
pose of lighting our railway carriages, its ap- 
plication should be thought out in such a 
manner as will meet the entire demands of 
the service. Arrangements must be made 
such as will admit of every vehicle being un- 
coupled and again coupled up, with ease and 
certainty, by those whose duty it is to mar- 
shal the trains. Each coach must of neces- 
sity carry its own lighting power, so that, 
when uncoupled for any purpose, it may 
have within itself lighting power for a given 
time. These are requirements which we 


conceive to be most material to success, and 
without which we have no hesitation in say- 
ing any effort which may be made towards 





the employment of the light for the purpose 
named will die out without having effected 
any solid good. 

The question is undoubtedly one of mag- 
nitude, and it is its magnitude that renders its 
so desirable that what is being done should 
be done wih a purpose. The experience 
already gained has been sufficient to show 
the excellent adaptability of the light for the 
work required. It now remains to show 
how it can be made to practically work in 
with the requirements of the service. To 
none are these requirements better known 
than to the electricians of the several large 
railway companies, and we feel assured that 





if they apply their knowledge and experience 
of the subject they can with ease effect what 
is desired. 
To the several railway companies we | 
would say : If you are about to consider and | 
deal with this matter in a practical manner, 
remember the ‘‘ brake” question! Do not| 
forget that at the present day provision has 
'0 be made for much interchange of stock. | 
If electric lighting is to be adopted, and we | 
have no doubt of it being so at a future, if | 
not at the present date, whatever is done | 
should be done with a common basis; so that | 
these interchanges of stock may be effected 
without inconvenience. Let us consider the 
result with one company’s stock fitted with 
15-volt lamps, another with 50-volt, and so 
forth, one system equipped with one form of 
coupling and another with something totally 
different. All this will be clear to our read- 
ers, and it is unnecessary for us to touch fur- 
ther upon it. Our conviction that in this 
application of the light there exists an enor- 
mous field for its employment, and that in 
its employment the railway companies will 
ultimately effect large economies, will plead 
as our excuse for having thus plainly dealt 
with the subject. That its adoption will 
come we have not the least doubt—whether 
it is near at hand or not rests in a great 
measure with the manner in which it is ap- 
plied by those who have its management in 
their hands.—London Hilectrical Review. 
———_- >> 
What are the Requirements for a Course 
in Electrical Engineering at a 
Technical School ? 





BY F, R. HUTTON. 





Several of the technical schools have re- 
cently established courses of study for the 
degree of Electrical Engineer, and it has been 
thought that a consideration of the nature 
and scope of such a course might be found of 
interest. It is with the intention of opening 
a discussion on this subject, and presenting 
one view of the matter, that the following 
essay has been made. 

It bas been well said in recent discussions 
on tbe training of engineers, that the 
best education can only furnish the 
graduate with a kit of well 
sharpened toolx, That is, he should be 
taught principles and how to study, so that he 
can cope successfully with the variety of 
problems which will come in the diverse pur- 
suits which the several members of the same 
graduating class are certain to encounter in 
their early experience. This is the better, 
higher and broader ideal of engineering edu- 
cation, as contrasted with the narrower and 
more material view at the other extreme, 
that education, should not only furnish 
knowledge, but experience also, so that a 
graduate fitted for one special grade of labor 
can at once become an earner in that field. 
The difficulty, of course, with this latter 
plan, is that many men on entrance into 
school, have not become differentiated or 
specialized enough for them to decide upon 
which side of the dividing hedges in the field 
of engineering their future special work will 
lie. This is also very often a matter decided 
by the niches which are found or made for 
the graduate after his course is finished 
—found for him by his professors by selec- 
tion; made for him by influences which he 
has been able to command. Hence, in dis- 
cussing the requirements and training in a 
course of electrical engineering, it will be 
viewed from the broader basis with which 








the genius of Columbia College agrees, rath- 


er than through the narrower and more rec- 
tilineal lens which opens from the operative 
side of industry. 

The course of study in any branch of en- 
gineering should make its graduate compe- 
tent to. become a leader in that work which 
he has todo. What, then, has the electrical 
engineer to do? What lines are open to 
him? The thesis which this paper seeks to 
establish is that the commercial field of the 
physicist-electrician by itself is very limited, 
and that except as combined with other spe- 
cialties, cannot usually support its devotee. 


| It is the view of the writer that the electrical 


engineer will be succes:ful and a leader, in 
proportion to his excellence and competency 
as a mechanical engineer, and that electrical 
engineering as a course should be built up 
upon mechanical engineering as its basis. 

In establishing this position, the question 
must be propounded— What do we seek from 
our electrical engineer? The comprehensive 
reply is that we want from him an expert’s 
counsel as to the ways of utilizing commer- 
cially and practically the supplies of avail- 
able force which are manifested in electric 
energy. We recognize this energy as furnish- 
ed by a beneficent Creator for the comfort ard 
uplifting of his creatures, and the electrical 
engineer is to add to the sum of human hap- 
piness in so far as these reservoirs can be 
made to do industrial work at costs so low as 
to benefit even the poorest. Would not the 
mechanical engineer say in parallel terms, 
that his function was to bring all forces pro- 
vided for man, so that tireless arms of steel 
may release the tired arms of human workers 
from toil, and so help every one to raise him- 
self to a higher plane of life? Electric energy 
is but ove of the many forces which the 
mechanical engineer should be competent to 
direct. The electrical engineer should, there- 
fore, be first a mechanical engineer; and this 
is even more obvious if the less applied term 
of dynamic engineer be given to what is 
more generally known as the mechanical 
engineer. 

Again, as we observe those who are called 
electrical engineers at this day, what do we 
find them doing ? Their work can be first 
divided broadly into the generation of electric 
currents, their transmission to the point 
where needed, and their industrial utilization 
at those points. The problems of the storage 
of electricity belong to the class of transmis- 
sion problems, where the electromotor sup- 
plies energy which is given off at a distant 
point (distant either in space or time), and is 
paralleled by the use of compressed air or 
lifted weights in the purely mechanical 
field. The questions of pure transmission by 
wire or other conductorsare entirely electri- 
eal, and make no demand for mechanical 
attainment. But they are of the simplest 
type, are easily mastered by persons of lim- 
ited ability, and are of slight economic mo- 
ment as compared with those of either gen- 
eration or utilization of the currents. 

It would be idle to waste space in proving 
that at this day the electrician who seeks to 
do industrial work leans hard upon the 
mechanical engineer for generating his cur- 
rents. While battery currents will always 
be of importance for special cases, the arma- 
ture of the dynamo must be set revolving by 
the skill of the mechanical man who has in- 
stalled the motor driven by steam or water 
until thermal batteries have been devised, by 
which the oxidation of carbon shall produce 
the intenser currents directly, or until the 
atmospheric supplies can be tapped by our 
skill. In central station work of electric 
lighting systems, mechanical skill of the 
highest order is called for to meet the ques- 
tions of economical generation of steam and 
transmission of power. Again, in the third 
place, the industrial utilization of electric 
force transmitted from the motor, is ob- 
viously the d+partment of an engineer, and 
(with the possible exception of electric light- 
ing) of the mechanical type of an engineer. 
After all, in the present state of the art, the 
application of electricity to power commer- 
cially is the result of its capacities for easy 
transmission over long distances, its cleanli- 
ness, and its controllability at the point of 
consumption. In so far, therefore, as re- 
spects the motion which results where the 


electric energy is couverted back, it might 
as well result from the motion of a belt, and 
the design would be of course’ in the do- 
main of the engineer and mechanic. It ap- 
pears, then, that were it not for the dynamo 
and motor with their connections, as two 
very important factors in the industrial train, 
the matter would be solely mechanical. It 
is these two matters which give the adject- 
ive ‘‘ electrical” its significance in the de- 
gree and course of study, and these ob- 
viously are not the only ones of concern. 

But, again, approaching the question from 
a third side, and carrying our inquiry into 
greater detail, in what capacities are elec- 
trical engineers engaged in their work? 
What positions do they fill? In the first 
place, they are inventors and patentees of 
electrical specialties. Supported by their 
own or others’ money, they are engaged in 
laboratories in investigation and research, 
which result in favored cases in the dis- 
covery of new properties of materials, or of 
new combinations of commercial value. 
There are and must be but few of these who 
are successful, and their number must grow 
less as time goes on. The names of those 
who belong to this pecuniarily successful 
class can.be counted on the fingers. Edison, 
Bell and Weston are types of such, but the 
necessary capacity for such work as they 
bave done is not given to the average man. 
They may therefore be put on one side from 
the present discussion. The second class of 
electrical engineers include those who ere 
manufacturers of their own or of others’ 
patented inventions and specialties, As 
manufacturers and organizers of Jabor, as 
designers of special machinery and superin- 
tendents of their operation, they are ob- 
viously called upon to show mechanical 
skill, and their success will depend on the 
grade of this which they can show. The 
wealthy among the manufacturers are the 
capitalists, and their success is due to their 
business capacity, and not to their scientific 
acquirements alone. It is in such com- 
panies as these that young engineers will try 
to begin their professional career. As physi- 
cists there will be a demand for a few only ; 
as engineers and men of mechanical re- 
source, there will always be room for them 
in the front seats. Such employes of com- 
panies constitute a third type of electrical 
engineers. They are superintendents of 
erection and installation, inspectors and 
testers of erected work, advisers and esti- 
mators on new work, designers of special 
methods for unusual cases, and do other 
duties of similar type. By far the larger 
number of educated young engineers are in 
positions of this sort, which call for electric 
skill of a bigh order, but that skill, to be 
made available, must be based upon an engi- 
neering basis of wide extent, largely me- 
chanical and constructive. For such posi- 
tions, which are the most available and in- 
teresting, the electrical engineers should be 
also and first mechanical engineers. 

There is a fourth and last type of electrical 
engineers, who are men who figure as ex- 
perts and consulting engineers, doing an 
office practice Jargely. To this class belong 
also the patent experts and solicitors in 
electrical matters. Such men are usually 
physicists and men well grounded in theory, 
but are not often called upon to advise in 
constructive matters as engineers. The con- 
structing companies have their own engineers 
and patent Jawyers (which requires the legal 
training to be superadded); and the giving of 
expert testimony, while very profitable 
when in full swing. is not engineering in its 
highest sense. As in the first class of men, 
there will be but a limited number of de- 
tached consulting electrical engineers in the 
true sense, and they will be such only as 
have had long and successful experience in 
some of the other classes. A young grad- 
uate and novice would be likely to starve 
who began in this way by himself. 

It would appear, therefore, that a course 
in electrical engineering should address itself 
particularly to the training of young men for 
positions in the second and third groups enu- 
merated. This being conceded, it follows 
that they should be trained first as mechan- 





ical engineers, and upon that foundation 























November"26, 1887 


‘ ELECTRICAL REVIEW 


3 








erect the special electric structure. Let them 
be “ mechanical engineers with an electrical 
engineering atiachment,” to quote from a 
sentence used by the writer in an informal 
conversation on this subject. 

If the proposition of this paper be regarded 
as established, several practical consequences 
follow. These pages are not the platform for 
their full presentation, but among them, 
those interested may give thought to the logi- 
cal embarrassment occasioned where a course 
in electrical engineering is created before the 
e-tablishment of a fundamental course in 
mechanical engineering upon which it can be 
based ; to the dependent relation of the in- 
struction in electrical engineering upon the 
department of engineering in its broad sense; 
and to the necessary pre-existence of the me- 
chanical laboratory for the satisfactory train- 
ing of the electrical engineers. Or, finally 
(and this is the question to which the whole 
discussion has been intended to lead), would 
not the end be best subserved by making the 
course and degree of mechanical engineer in 
the university cover so much of electrical 
knowledge in addition to its other require 
ments as would render its graduates compe- 
tent for the electrical positions which they 
are likely to be called to fill? This would 
make the mechanical course unique in scope 
and breadth, would make it attract the best, 
and would result in its exacting so high a 
steundard in applicants for it as to make its 
graduates it, best recommendation and ad- 
vertisement. 





>_< 
Improvemeuts in Batteries. 

In batteries employing two liquids, it is of 
much importance to keep them separate, and 
hitherto this has been only imperfectly done. 
Again, in a single fluid battery, where the 
depolarizer is a powder, it is very difficult to 
prevent the contact of this latter with the 
positive electrode. 

M M. Dun, Montanus and Hasslacher have 
nevertheless succeeded by solidifying or gel- 
atinizing one of the liquids. This prepara- 
tion is not a bad conductor, and above all is 
not liquid, which is important in batteries 
where the depolarizer is a soluble metallic 
compound, as, for example, where the elec- 
trodes are composed, one of zinc, the other of 
lead or copper, the depolarizer being sulphate 
of copper. 

Such an element can be thus mounted : On 
the bottom of a glass vessel a plate of zinc 
rolled into a cylinder or spiral is placed, to 
which a conductor insulated with gutta per- 
cha is attached. By adding starch to caustic 
soda, a gelatinous mass is obtained, which is 
first liquefied by heat, and then poured into 
the vessel until its level mses one centimeter 


above the zinc plate. After cooling, two 
pieces of wood are placed across the glass 
vessel, to which the negative electrode is sus- 
pended, composed of a perforated plate of 
lead bent into the shape of a basket, in which 
crystals of sulphate of copper are placed. 
When the second conducior is connected to 
this plate, water has only to be added for the 
batiéry to be in working order.—Revue Sci- 
entifique. 





———_- 4 o__—_—__ 
A New Chronographic Watch. 


The Parisian watchmaker, Schwob, has 
brought out a new chronographic watch 
(montre-observateur) which is a marked im- 
provement on the ordinary +top-watch, says 
the Watchmaker and Jeweler. The face is 
furnished with a+econd smull dial similar in 
size to the second’s dial By touching a 
kuob, the hands of this dial, which is a com- 
plete copy of the large one, are at once re- 
placed to 12 o’clock, and then con‘inue their 
progress from thai point. ‘This method is 
very practical, as it not only shows the time 
of commencing an observation, but infallibly 
deiermines its duration witbout the least 
trouble, all the obverver having to do for this 
latter purpuse being simply to read the tame 
indicated by the small dial, and to subtract 
that \ime from the true bour of the large 
dial. This can all be done without exercising 
any memory or making any note. We think 
the invention invaluable for making astrono- 
mical or other observations; the eye ned 
not be even turned to the watch in touching 
the knob, which can be done in perfect dark- 
ness. A sleeper is suddenly - awakening 


from a nightmare, or hearing a strange noise 
at night, and wishing to fix the time of the 
occurrence, need only press the knob of bis 
watch and turn his head quietly round on his 
pillow, knowing that in the morning he will 
huve the exact hour and minute correctly 
registered. 





OUR KANSAS CITY LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 

Mr. W. R. Nelson, proprietor of the Kansas 
City Star, is a devout and entbusiastic be- 
liever in electricity. He has a telephone in 
his business office, one in the editorial room, 
and athird at hishome. He has incandes- 
cent lights in the counting room, editorial 
room, composing room, press room and 
mailing room. Electric bells connect all the 
rooms and offices. A special wire and an 
associated press wire run into the rooms of 
the telegraph editor. When electricity is 
able to run his press and heat his establish- 
ment, it will be employed for those purpo-es. 
The Times and Journal buildings are also 
lighted by electricity. 

A charter has been granted to the Topeka 
(Kansas) Belt Railway Company. It has a 
capital stock of $1,000,0.0. Its directory 
includes Messrs. F. R. Cordley and C. L. 
James, of Massachusetts, and A. Wilder, G. 





!). Hale, O. E. Walker, J. H. Broadus and. 


G. F. Parmalee, of Kansas. The headquarters 
will be at Topeka, which is also practically 
the field of operations for the belt company. 
This company proposes to run nine lines of 
railroad, nine lines of telegraph, nine lines of 
telephone, from Topeka asa center to nine 
of the neighboring towns and villages, and 
then connect these nine outposts by a belt 
railroad, a belt telegrapi line and a belt tele- 
phone line. The est mated length of all these 
triple lines is 75 or 80 miles. The company 
expects Topeka and all these distant suburbs 
to grow so rapidly during the next ten years 
as to fill up all the country between these 
lines. 

Ottawa, Kansas, wants to run its fire alarm 
wires on the poles of the telephone company. 
The company is objecting strenuously, and 
has been making, until recently, as the main 
ground for its objection, that it would cause 
electrical interference. An Ottawa reporter 
happened to look into the matter and found 
that in numerous places in Ottawa the tele- 
phone and electric light wires already run on 
the same poles; that in other places one pole 
does for the telephone, electric hght and 
telegraph wires. Since then the telephon- 
company has objected simply because it was 
“opposed” to it. 

The Herrington Electric Light and Water 
Works, of Herringion, Dickinson county, 
Kansas, has been incorporated. The capital 
stock is named at $12,000. The directors 
are: J. W. Creech, M. D. Herrington, E. T. 
Patton, T. J. Nair, C. N. Hull, F. Hartman, 
Cc. B. Kinney, 8. G. Cooke and J. H. Bed- 
son, all of Herrington. 

A. L. Ellis and others have been granted a 
franchise to construct electric light works in 
this city. At the Jast moment some members 
of the council attempted to saddle an amend 
ment on the franchise, to the effect that the 
company should use no streets already utilized 
by telegraph, telephone, or electric light 
wires. As no such provision had been in- 
cluded in any of the electric franchises 
granted heretofore, and as it seemed unjust, 
the council voted it down. 

F. A. Meade, representing the Electric 
Construction Company of this city, has ben 
filling Olathe, Kan., during the past week, 
with burglar alarms, call bells, door bells, 
annunciators, etc. He is also working the 
town up to the point of securing an electric 
light system. 

At St. Joseph the Missouri and Kansas 
Tel. phone Company has added a new 50 
number switchboard to its exchange, which 
now enables them to serve 650 subscribers, 
and there are applications enough on file to 
fill the new board. The company is now 
having built in Chicago a 1,200 number mul- 
tiple switchboard, which they expect to 
have working by the first of next March. 

The Electric Club of St Joseph met at its 
rooms last Wednesday night. Only routine 
business was transacted. It is proposed at 
the next meeting to have some interesting 
experiments in frictional as well as dynamic 
electriciy. All experiments will be thor- 
oughly and lucidly explained. The telegraph 
instruments on the city Pony line, telephone 





and wires for making test experiments will 
be placed in the rooms during the coming 
week. 

Salina, Kansas, has a telephone system, 
but few telephone subscribers. The city 
and those that do make use of the telephones 
feel that lower rates would result in a far 
more extensive patronage, and a mass meet- 
ing is talked of in this connection. 

Bowersack’s new electric lights in Law- 
rence, Kansas, were turned on last week, and 
are giving unlimited satisfaction. Eighty 


horse power is used in running the machin-- 


ery of the plant. The works have a capacity 
for 40 arc lights and over 20 are already 
placed in business houses along the main 
street. 

The electric light plant and the gas works 
at Arkansas City, Kansas, will go into oper- 
ation this week. The dynamo for the elec- 
tric light plant is set, the necessary buildings 
completed, and J. R. Strignell, an experi- 
enced electrician, is in the city, superintend- 
ing the arrangement of everything. A portion 
ot the city will be lighted all night, and an- 
otber portion until midnight. The mains 
and pipes for the gas are all laid, and every- 
thing at the gas works is alout ready for op- 
eration. The gas and electricity will be turn 
ed on a’ once. 

J. M. Stockley, superintendent of Kansas 
and Mi-souri, for the Western Electric Livbt 
Company, is putting in a new dynam» for 
the Concordia, Kansas, Electric L ght Com- 
pany, and also a large number of incandes- 
cent lights 

Mr. J. Levin has taken charge of the 
Western Union office at Omaha _ He is suc- 
ceeded at St. Joseph, Mo, by Mr. R. Smith. 
His successor at Atchison, Kansas, is Chill 
Cochran. 

W. H. McKay. the electrician in charge of 
the improvements being made at the Metro- 
politan Hotel, Springtield, Mo., has received 
from St. Louis an automatic fire alarm, gong 
and joker ratchet, whicn will be put up in 
the hotel Once started, this bell does not 
stop ringing until 1.500 strokes have been 
sounded, and the noise made can be heard 
several blocks away. 

From a wri'e-up of Pine Bluff, Ark., re- 
cently publi-hed in Little Rock, it is larned 
that Pine Bluff is lighted by both electricity 
and gas, which is done by the South- 
western Light and Improvement Company, 
the plant of which is stocked at $60,000 
There are nine arc lights along the streets. 
Telephone service is furnished by the Erie 
Telegraph and Telephone Company, which 
has 115 -ubscrivers. r. 

Kansas Crry, Mo., Nov. 19. 

-_ | 
The Geneva Non-Magnetic Watch. 

In these days, when dynamos and electric 
motors are everywhere met with, and when 
they are continually finding new fields for 
work, the production of a wa'ch that is ut- 
terly unaffected by the strong: sts magnets is 
an improvement well worthy of special 
notice. When dynamos were first intro- 
duced, many watches were magnetized, and 
processes and machines were invented for 
demagnetizing them. Finally, the custom 
of leaving the watch outside when entering 
a room containing dynamos was adopted, to 
prevent the annoyance due to this trouble. 
A cure for the whole affair, however, is 
found in the invention of Mr. C. A. Paillard, 
of Geneva, Switzerland. He has applicd 
palladium to the maoufacture of watches, 
using it for those parts which are usually 
constructed of sieel. Palladium is a metal 
of the platinum group, but of far lower 
density than the latt.r; it is only of 11.3 
sp. gr., or about 50 per cent. heavier than 
steel, It melts at 2,480° Fah. 

Palladium is absolutely non-polarizable, 
and is unaffected to any noticeable extent bry 
the presence of a magnetic field. The in- 
vention wus recently tested before the 
National Electnc Light Association. A 
balance wheel made of it as a subsiitute for 
steel was placed directly upon a powert ul mag- 
net without -howing the slightest adhesion; 
another was floated upon water, and was en- 
tirely indiffereut to the presence of a horse- 
shoe magnet Leld close to it. An incidental ad 
vantage is that the metal is rust-proof. This 
makes it peculiarly valuable for use at sea. 
D) vamos are now being introduced on many 
ships, so that in one of these non-magoetic 
watches the two great troubles of ru-t aud 
polarization are successfully provided aguinst 

lhe introduction of cynamos and motors 
for the propulsion of sirvet cars, for eleva- 
tors, and for scores of other uses, is only a 
question of time. The impor:auce of having 
&@ non-magnetic watch is increasing every 


day. 
The Geneva ag ae Watch Com- 
pany, of 177 Broadway, in this city, are well 
prepured tosupply this waut of tbe day, as 
they are the ageuts for Mr Puillard’s inven- 
tions, which bave proved so successful, and 
which on their face must solve the problem. 
— entific Amervan. 








Pitkin’s Portable Lamp. 


We are indebted to the London Hlectrician 
for the following description of the Pitkin 
portable lamp, which is illustrated here- 
with : 

‘*These lamps are intended for use in coal 
mines and other places where explosions may 
be apprehended They are the invention 
and manufacture of. Mr. James Pitkin, of 
56 Red Lion street, Clerkenwell, who has 
spent some years in perfecting the details of 
their con-truction. Each lamp is of the 
form shown in the engraving, and weighs 
approximately seven pounds; they are, how- 
ever, easily carried by means of a strong 
leather handle, passing across the top from 
front to back When the cells are fully 
charged the lamp, which is of four candle 
power, will burn from twelve to eighteen 
hours, according to the degree of incandes- 
cence at which the lampis burned. This 
can be conveniently regulated by means of a 
switch (shown upon the front of the box), 
whieh not only turns the light on and off, 
but by sliding over a platenoid wire of small 
diameter inserts more or less resistance in the 
circuit. The glow lamps are of the Swan 
type, and are suspended from above by 
means of a spiral spring, secured to a metal 
loop, fused into the glass globe forming the 
lamp. They are further held in position by 
means of the scréws passing through the 
case and hooked to the under side; these also 
form the connection between the lamp and 





Pirxin’s Portasie Lamp. 


the cells. Each cell has eight small lead 
plates with a projecting edge forming a 
trough, and projections or pins of lead at 
regular distances, which hold the storage 
material firmly to the surface of the plates. 
The whole arrangement is well designed and 
substantially made.” 


——_ +> 


New Secondary Battery. 


A new type of secondary battery was em- 
ployed on the electric launch recently tested 
by the French naval authorities at Havre. 
The inventor is a M. Desmazures, and the 
cell is constructed as follows: A cylinder of 
tin plate forms at once the ccntaining vessel 
and a portion of the negative electrode, 
which is a sheet of the same material. The 
positive clectrodeis made from a plate of po- 
rous copper, obtained by subjecting the 
metal in a state of powder to a pressure 
amounting to several tons on the square inch. 
This plate is separa'ed from the negative ele- 
ment by a partition of parchment paper sup- 
ported on glass rods, the object being to pre- 
vent copper oxide reaching the negative ele- 
ment and causing a film of metallic copperto 
be deposited there. The cell is filled with a 
mixed solution of zincate of soda and sodium 
chlorate, aud is then hermetically sealed. 
The charging is effected in the usual way, the 
result being a deposition of metuliic zinc on 
the negative elecirode, which is redissolved 
on discharging. The number of cells used at 
Havre was 132, which furnished a current of 
from 87 to 89 amperes under a difference of 
potential of 100 to 104 volts, and the weight 
per horse power per hour was about 73 
pounds, 

—_-ae—__—__ 

«*» A telephone line is being established 

between Stockton and Tracy, California. 
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We invite correspondence from Hlectricians, 
Inventors and the Telegraph and Telephone 
fraternity and those engaged in Electric Light- 
ing, on maiters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. ’ 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
uny and all facts concerning their business 
which will be +f interest to the public. We 
make no charge for publishing news. re 

Subscribers can at any time have the mailing 
address of their paper changed by se nding both 
old and new address 

Mr. C. C. Haskins, 118 Laelia Street Colones, M., 
“Son ee on > bone. 121 Cannon Street, 
London, England, are our representatives for Great 
Britain 
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It would seem that the telephone war at 
Rochester is to end in concessions from both 
sides, resulting in much better feeling on the 
part of everybody concerned. 





A new and effective electric safe lock is 
announced. As electricity advances and de- 
velops, crime and criminals become more 
and more restricted. When the millennium 
comes, who dares to say that electricity will 
not be the all-prevailing and all-controlling 
energy? 





The esteemed Tribune, of New York, in 
its head lines says: ** The End of the Poles is 
in Sight.” 1t is because one end of the poles 
is ‘in sight,” that the underground question 
has been so thoroughly agitated. When both 
ends nave been removed from sight ihen our 
contemporary sheuld be happy. 





The Edison Central plant people are crowd- 
ing things, both inside and « ut, with com- 
mendable energy. There are to day not less 
than 140 stores. offices, ete , on the line of 
their underground, which are wired and 
Wailing till the switch is turned that is to 
bring them from darkness into light. 





One of Bridgeport’s letter carriers, whose 
duties require him to distribute the mail over 
his route after dark, bas adopted the novel 
practice of wearing an electric scarf-pin. 
When desirous of looking at the address of 
an envelope in the dark, he holds it up before 
his face and switches on the electricity 
concealed in his pocket. His scarf-pin 
flashes out a one-candle power electric light. 





We wish somebody would invent some 
system of mnemotechny which would enable 
one to remember just when to spel] names the 
right way, and put Thomson withouta “p” 
or Simpson witha ‘‘p.” Here’s a chance 
for some of the ardent worshipers of Mne- 
mosyne to offer the fleeting goddess a tribute 
which will be rewarded by the eternal grati 
tude of a world of writers. Perhaps the 
electrical inventor can, as often before, come 
to the rescue. We respectfully call on Prof. 
Elihu Thomson—without a p. 





The case of the Bell Telephone Company 
vax. the Southern Telephone Company and 
others, at Little Rock, Arkansas, which was 
set for the 17:h of this month, has, by consent 
of attorneys, been postponed thirty days to 
December 17th next. We understand that 
Casey, Young, of Memphis, and Jeff. Chand- 
ler, of Washington, have been engaged as 
leading counsel for the Southern Company, 
and that they intend to make a brisk defense. 
An injunction in favor of the Bell Company 
would be the means of closing up quite a 
number of infringing exchanges scattered 
through Arkansas and the southern part of 
Kansas and Missouri, as well as numerous 
private and toll lines. 





When one remembers how recently the 
insurance and fire departments all over the 
country were so bitterly fighting the electric 
light, it is refreshing to see the effect of 
education indicated by correspondents 
to fire papers. One of these recently con- 
tributed a very sensible and timely paper op 
theater fires to one of that class of journals. 
in which he classifies illumipants, in the 
order of danger, as follows : Coal oil Jamps, 
other oil lumps, candles, gas, arc lights, and 
lastly, incandescent lizhts, which, he says, 
“have the advaot»ge that they em; loy a very 
low tension of electricity; they can be made 
toa great extent, portable; they are readily 
re flected sidewise or downwards; are simple 
in management; do not leak and cause ex- 
plosions; do not dry the canvas, woodwork 
and ropes, so as to increase their inflamma- 
bility; tbey do not fade metallic colors, as do 
gases produced by condensation of gas. They 


as 


;do not call for so much ventilation as gas, 
jand thereby they lessen the causes of fires 


traveling rapidly upwards; they do not make 


the theater close by consuming oxygen in| 


large quantities; they entirely do away with 
al that class of hazards which is the result of 
there being flames, as in gas lighting.” 


CHEAP GAS. 


We are taken to task by our contemporary, 
the Progressive Age, in the following manner, 
for our temerity in championing the canse of 
electric, motors : 


We predict that the time is not far distant when 
there will not be found a steam engine under ten 
horse power in the manufacturing shops, within 
reach of the generating stations of the electric 
light companies. Electric motors will be the source 
of power, and the pening compannss cannot spend 
their spare energies to better purpose than en- 
couraging the renta! of motors to the utmost ex- 
tent. Let any company calculate the receipts on 
investment if their full generating capacity can be 
utilized thus during the greater part of the twenty- 
four hours, and they will tind enouzh incentive to 
push the matter vigorously.— Zlectrical Review. 


Sorry we can’t concur in the foregoing, 
but the time is so near at band when every 
city will be supplied with the chean fuel— 
water gas—that the gas engine will become 
the prime motor power of the age. We 
»gree with our contemporary, that we bave 
very nearly reached the period when we 
shail dispense with the steam engine, but in- 
stead of under ten horse power, as men- 
tioned by our contemporary, we shoud say 
100 horse power gas engines have been 
made, aud found capab'e of meeting all re- 
quir men's both in economy and efficiency 
up to 100 horse power; and nothing stands 
in their way of speedy introduction bu’ the 
present high price of illuminating gas. 
When every important city is being supplied 
with non-illuminating gas, the question of 
cheapness will be solved. The ability to 
manufacture this cheap gas is no longer 
open to question, it is an accomplished fuct. 
Let us offer a prediction ; it is tois: the time 
is not fat distant when the majority of the 
electric ligbting plants will be run from 
power furnished by the gas engine.—Pvo- 
gressive Age. 

This is debatable. It is to-day only under 
the most favorable circumstances that the gas 
engine can compete with the steam engine. 
But, for the use we predicted, 7.e., motive 
power under 10 horse power, there are too 
many economic questions in the way of the 
adoption of the gas engine, and too many argu- 
ments in favor of electric motors. First of 
ill, the price of a gas engine of powers from 
10 horse power down is now and always will 
be very much higher than that of an electric 
motor of the same power. Next, a gas 
engine is now and always will be more 
trouble to take care of than a well con- 
structed motor, and the liability of the 
former to derangement will be much 
greater. A gas engine takes up more room 
than a steam engine even, while an elec- 
tric motor of like power can be stowed away 
inany corner, or put under a bench, or stuck 
up on a post, and can be started by the mere 
shifting of a switch ; and will then go ahead 
diligently without any asthmatic wheeze such 
as characterizes the performance of a gas en- 
gine. Again, here in the United States the 
eleciric lighting companies bave the complete 
plant all ready at hand for the distribution of 
probably 200,000 horse power, and nothing is 
necessary but to cut in the trifling circuits 
from their mains tothe motors. On the same 
basis, the existing mains of the gas compa- 
nies would be absurdly inadequate for the 
purpose, while any sufficient increase in their 
carrying capacity would cost an amount of 
mopey such that the interest would add con- 
siderably to the price to be charged. 

Aside from all this, however, we have yet 
to see any authority for the statement that 
gas epgines can be successfully operated 
with the cheap water gas. Even in the nat- 
ural-gas districts, the application of the gas 
engine has been found difficult, if not im- 
practicable. 

True, there will always be many places 
in which the gas engine will be superior as 
the motive power, and the superiority will 
be emphasized by such improvements as will 
permit the use of cheap gas. The gas envine 
has its own peculiar field, which will contin- 
ually expand and give its makers all they can 
do to supply the demand. In these situations 
the electric motor cannot compete. But asa 
means of power distribution, we cannot see 
any great fuiure for cheap fuel-gas There 
is a wide enough field for the latter, m the 
matter of fuel alone, to satisfy the most ardent 
wishes of the gas companies. Out in the 
fuel-gas districts the consumption is enor- 
mous, the cities of Pitts.urgha d Allegheny 
alone consuming 40,00 ',000 cubic feet per 
day. We should think, therefore, that our 
cont«mporary need feel no alarm about the 
provress of the electric motor interfering 
| with the legitimate business of the gas 
makers. 








OUR CHICAGO LETTER. 


(From a special correspondent of the ELECTRICAL 
REVIEW.) 





A story told the other day at the club 
lunch, illustrates the earnest persistency of 
the average electric light solicitor. A gentle- 
man announcing his desire to buy a plant for 
his manufacturing establishment—a good 
man was sent from a well-known agency to 
sellto him. The traveling man is tolerably 
deaf, and the purchaser could hardly get a 
word in, on account of this peculiarity. 
The t. m. was banging away for a long 
time, when the p. grabbed a scrap pad, 
wrote in huge letters ‘‘ Stop!” and as soon 
as a silence was conquered, put both hands 
to his mouth, and yelled at the top of his 
voice : 

‘*Don’t wear yourself out so. I told you 
half an hour ago I would take it.” And 
now all the boys are guessing who the chap 
is, so they can secure him as a traveling 
salesman. 

Two of Chicago’s club houses have suf- 
fered lightly from fires in the last few days. 
In both instances the mercurial alarm has 
notified the fire department, and prevented 
what in either case would have been very 
bard fires to fight, and very expensive ones 
as well, as both the Chicago and the Union 
League are very elaborate and costly in their 
decorations and furnishings. Both fires too 
occurred in the upper flvors of the structures. 
And, by the way, there is every prospect 
that the Chicago Fire Department bouses will 
all have electric lights, in the near future. 
There is no use in half doing a thing, once 
you get started, you know. 

The bell boy who answered a ring from an 
upper hall in the hotel, found an elderly 
gentleman from the suburbs, trying to dig 
the plug out of the ‘‘ speaking tube,” so that 
in case of trouble he could talk to the land- 
lord. down in the bar-room ! 

Major Young, of the W. E. Co., relates 
as to a similar status of electrical knowledge, 
how in the early days of push-buttons in the 
Briggs House, Chicago, a country guest 
ruined a bution trying to pull the stopper 
out, so he could get a match out’n the box. 

The Western Electric Company has just 
received an order for a three-hundred an- 
nunciator for the Ryan Hotel, St. Paul, 
Minn. 

An alarm of fire at nearly two o’clock on 
the morning of the 17th instant, startled the 
sleepers at the Hotel Saratoga (European), 
occupying six floors at 157 and 159 Dear- 
born street, over the Saratoga Restaurant, 
next to the Hvening Jeurnal on the south, 
and across 4 barrow alley from the Windsor 
Hotel on the north. The fire was under ex- 
cellent headway, and originated in the 
kitchen, and was ciimbing through the 
ventilator shaft when discovered. Every- 
body was saved. The guests probably owe 
their lives, at least several of them, to the 
Wes'ern Electric Return Guest Call and Fire 
Alarm, which had only been in the building 
a few weeks, and comprised an hundred 
connections. Tom McFadden, night clerk, 
turned the alarm on, ringing up every 
sleeper, and although many of these lost 
their entire wardrobe, save that in which 
they ran, they were as comfortably cared for 
as possible at the neighboring hotels, of 
which there are three or four close by. The 
case is not dissimilar to that at Buffalo, 
where a similar saving of human life was 
effected by an electrical alarm. The day is 
not far off when some legislator, having 
time on his hands, and with no boodle in 
sight or reach, will introduce a compulsory 
law on the subject of electrical alarms in 
hotels, say of over two or three stories, and 
make it possible to get out of that sort of 
fire-trap with a whole hide, even if one does 
leave one’s garments to become a prey to the 
fiery element. m 

The Electrical Review (London) says that 
there is a gigantic scheme in the air which 
has a generator, the armature of which is to 
be 42 feet in diameter, to give 10,000 volts, 
and pass a current of 300 amperes along the 
line. 

Holy (Dr.) Moses! Why, a current of 
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that description—3,000,000 watts—would— 
would—would—well! it’s far easier telling 
what it wouldn’t do in making fun for the 
boys than what it would do ; for it probably 
could do just.about as it was a mind to, after 
the original experts had abandoned it to the 
care of the ordinary dynamo man and the 
average superintendent; and when the 
change was made at 6 o’clock, what a 
glorious spectacle the switchboard would 
present, wouldn’t it? seen from a distance, 
by telescope! 

Pittsburgh is having a ring wrestle on the 
subject of owning its own electric light 
plant. Prof. Barrett’s figures and plans are 
freely quoted in the discussion, and the 
probability is that not only Pittsburgh, but 
many another city will be enabled to see the 
economy, convenience and otherwise general 
satisfaction of owning, maintaining and 
operating its own lighting apparatus, as well 
as its own water-works; and the day is 
coming when the incandescent as well as the 
are current will be furnished to the individ- 
ual citizen by the municipal government as 
water is now distributed. And there will be 
fully as much growling when the quarterly 
or semi-annual light tax day comes round as 
now radiates and glows around the doors of 
the water department when the ominous 
periodical card shows up the legend: *‘ Pay 
your water tax here.” 

Mr. J. H. Reid has just made sale of a 
plant of 200 Mather incandescent lamps for 
the Sheboygan Manufacturing Company, at 
the corner of Sacramento and Carroll streets, 
this city. The establishment is a branch of 
the parent company at Sheboygan, Wis. 
Mr. Reid has also contracted for a plant of 
250 at St. Paul, Minn., for the Bohn Manu- 
facturing Co. 

Messrs. L. Stieringer and J. H. Vail, of the 
Edison Company, were callers at the Chicago 
Eleciric Club last week. It is gratifying to 
be able to state that both these gentlemen 
agree perfectly with sentiments expressed by 
the ‘Chicago correspondent of the Review 
relative to joints, insulation and ‘‘rig-a-gig” 
currents of high potentials. One likes to 
have one’s ideas endorsed, even if they are 
not original. 

The wiring of the Haymarket Theater by 
the U. 8. Co. is rapidly approaching comple- 
tion. The possibility of getting wires 
crossed in putting in multiple arc systems 
has been very cleverly defeated by Prof. 
Badt by connecting these at one end through 
a battery and bell, so that the wiremen can 
at any time determine either a cross be- 
tween two or a disconnection in any one 
wire. The professor has so much business 
on hand that he can’t spare the time to look 
at his watch. He carries a repeater, and 
touches a spring. He does not take time by 
note—he takes it by ear. 

Chicago, Nov. 21, 1887. 
> 

* * Until a recent date the lightaing rod 
agents have driven a lucrative business. All 
over the land, in cities and towns, and outip 
the country, people have relied upon light- 
ning rods for protection. By slew degrees 
the people have had their eyes opened, and 
the progress of electrical science has made it 
plain that the rod is unnecessary. In some 
parts of the country it is still in general use, 
but fewer are manufactured each year, and 
the day will come when a lightning rod on a 
house will be regarded in the same light as a 
horseshoe over a man’s door. 


* * The following singular incident is said 
to have happened at Government Camp No. 
18, near Norris Geyser Basin, Yellowstone 
National Park: There was a pine tree in the 
midst of the camp, in which twenty eight 
men were employed. The men had hung a 
scythe and a keg containing thirty-two sticks 
of giant powder, alias California nitro safety 
powder, on the tree. This is the most pow- 
erful explosive known, and the amouat, if 
exploded, even in the open air, was enough 
to kill all the men without fail. A storm 
came up on the 13th of Septeinber I»st. The 
lightning struck the tree, knocked all the 
men senseless, but they all recovered. It melted 
the scythe and twisted it in all manner 


of sbapes. It burnt up the bag con- 
taining the powder, and it all fll to 
the ground, but it was not exploded 


or impaired in the least. 
was completely demolished. 


The tree 





American Newspaper Annual for 1887. 

The eighth number of N. W. Ayer & Son’s 
carefully compiled Newspaper Annual is at 
hand. It is a volume which its publishers 
may well take pride in, and which will be 
found invaluable to all wanting a reliable 
authority on the many subjects upon which 
it treats. Its publishers are probably the best 
known and the most extensive newspaper ad- 
vertising agents in the country, having deal- 
ings in every State and Territory, and we 
venture to say that these dealings are always 
found satisfactory both to the advertiser and 
the publisher. The volume contains nearly 
1,200 pages, and is a model of neat workman- 
ship, as well as careful editorial work. Pub- 
lished by N. W. Ayer & Son, Philadelphia. 


CR LS a 
Prof, Cross’ Lecture. 
Thursday evening, Nov. 17, a large audi 
ence, including many ladier, assembled a 
the rooms of the Boston Electric Club to 
listen to an interesting lecture by Prof. Chas. 
R. Cross, Professor of Physics, Mas-achu- 
setts Institute of Technology. The meeting 

was called to order by President Ridlon. 

Prof. Cross illustrated each point by ex- 
periments on the numerous and elaborate 
pieces of apparatus from the pbysical labor- 
atory of the institute. 

Experiment 1. - The condition of a soundi g 
body is in vib-aiion. A tuning fork giving C 
was made to sound, and one prong was 
brought up to a cork ball ? inch in diame- 
ter and suspended by a short string. The 
ball was repeatedly thrown away from the 
prong until the fork ceased to sound 

Experiment 2.—All nois’s, as weli as musica’ 
sound, possess 3 tt h. Eight pieces of wood of 
the same length, but of different thicknesses, 
were dropped in succession on the table and 
the notes of the scale were easily distin- 
guished. 

Haperiment 3.—This was new to the club, 
which is run on temperance principles. The 
music of popping of corks was illustrated by 
drawing stoppers from four tubes, giving 
the notes do, mi, sol, do. 

Experiment 4.—Pitch depends on the num- 
ber of vibrations per second. Can be shown 
by drawing edge of card over milled coin. A 
wheel with toothed edge was set in rapid 
rotation, and a high note was heard when a 
piece of cardboard was pressed against the 
teeth, and the pitch grew lower as the wheel 
went slower. 

Experiment 5.— Quality of sound. By 
waving a tuning fork near the ends of the 
prongs, the regular note or fundamental was 
heard. On waving near the bend, a high 
note was given out. The lower notes alone 
of organ pipes and the higher notes of the 
same were produced by overblowing, and 
finally the lower and higher notes combined 
when the pipes were slightly overblown. 

Experiment 6.—That many high notes are 
given by stringed instruments was proven by 
bowing a fine piano wire and placing a 
feather on a point at 4 or 4 etc., of the 
string, when the lower note was suppressed 
the higher heard, which, though usually 
sounding, is so drowned out by the lowest 
note that it cannot be noticed except by 
trained ears, although the presence of these 
higher tones alters the quality of the tones. 
By plucking a string at different places, some 
of the higher tones are brought out more 
strongly than the others. After successfully 
re-enforcing the fundamental or lowest tone 
of a reed so that the sound became pleasant, 
the lecturer explained and illustrated the ac. 
tion of the mouth as a resonator in strength- 
ening the sounds of the voice so as to pro- 
duce the vowels, and ina like manner made 
the jewsharp say ‘‘How are you?” “ How 
do you do?” 

Experiment 7.—A row of glass marbles was 
struck by a single marble. When the mar. 
le at the other end was driven off, those be- 
tween not being affected in the slightest. In 
the same way, air transmits sound 

Exp riment 8.—The circuit of the electro 
magoet driviog tuning fork, and opened ana 
closed by the fork itself, was connected with 
an induction coil. In the secondary circuit 
of the same was placed a Bell receiver. The 
tone from the receiver was totally unlike that 
given by the fork, thus going to pruve that a 
make and breek ci:cuit cannot be used in 
transmitting speech. 





The Rochester Telephone Trouble. 


A conference was held in the mayor’s 
office last week, says the Rochester Herald, 
between Col. D. B. Parker, representing the 
Bell Telephone Company, of Boston, and 
the executive committee of the People’s Tele- 
phone Association, of Rochester, with a 
view to settle the difficulty existing between 
the former users here and the Bell Company 
of Buffalo. Dr. Jonas Jones presided at 
the meeting, and Frank J. Amsden was 
secretary. Other members of the People’s 
Associa'ion present. were: Jobn Van Voor- 
hs, J. W. Gillis, Henry Likly, J. W. Goss, 
F. H. Vick, Stephen Remington, C. A. 
Phillips, H. F. Huntington, George Weldon, 
L. P. Ross, Nahaniel Foote and William 
Hale repres«nting M. W. Cooke. 

The chairman stated that an ‘informal con- 
ference had been bad with Colonel Parker, 
and as the result of that interview the com 
mittee had drawn up the following propsi- 
tions for submission to him as represeaoting 
the company : 

First —The Bell Telephone Company of 
Baffalo shall make such arrangements witb 
the city authorities as shall be satisfactory— 
similar to those existing in Boston as stated 
by Culonel Parker. 

Second—A flat rate, which sha'l be satis 
factory to the People’s Telephone cummit:ee, 
shall be established. 

Third—All subscribers who cease to use 
the telephone in November, 1886. but whos: 
contrac s exteuded bry nd that time, shall 
be released from liability. 

Fourth—Those who paid in advance of 
Nov. 20, 1886, and who «id uot use the tele- 
phone after that date, shall be al owed the 
unexpired time on their new len-es, provided 
they elect before January 1, 1888. 

ifth—Ail lvivatio pending between the 
compapy and the citizens of Rochester and 
vicinity shall be discontinued, and the com- 
pany shall pay all expenses of the litigation, 
including fees of counsel. } 

Sixth—A person selected by the executive 
committee of the People’s Telephone As-o- 
ciation sball be made a director of the 
Buffalo company, and he shall be managing 
director of the office and business at Roclhes- 
ter. He must be a resident of Rochester. 

Seventh—Toe company shall give a proper 
guaranty that the rates fixed upon as afore 
said shall not be raised for five years. 

Eighth—The wires to be placed under- 
ground as soon as practicable, in the busi- 
ness streets. 


Col. Parker took up the various propositions 
and in so many words, says the Rochester 
paper, accepted most of them. He was unable 
to say that the company would agree to the 
rates proposed by the citizens, which are $45 
per year for dwellings, $50 for professional 
offices, and $60 for business places, extra 
telephones on the same line to be at half 


price. Colonel Parker left for home to 
submit the propositions to his company. 

The rates which Colonel Parker desired 
the associa'ion to accept were $4 per mouth 
for residences, $5 for professional offices, 
and $6 for business places. 

———_-g>>e—_—_—_——— 
The Electric Club Discussion. 

In its review of the last paper read before 
the Electric Club, New York, at its last meet- 
ing. by Dr. Leonard Waldo, the Philadelphia 

er SAYS : 

‘*A very interesting discussion took place 
at a recent meeting of the New York Elec- 
tric Club as to what constitutes an elec- 
trician, The general sentiment of the mem- 
bers who spoke on the subject appeared to 
ve, that there were two classes of men who 
are entitled to the name. One was the class 
skilled in physical science and in engineer- 
ing, to whom could be referred as experts 
questions of enyineering connected with 
the construction of new works. The second 
class embraces the workman who has charge 
of the construciion and maintenance of 
electrical plants. These two classes require 
very different trainiog, although«ach should 
have a knowledge of the other’s specialics. 
The question of the utility of the presen! 
method of educatung elec ricians aroused 
considerable difference of opinioo. In 
many colleges there is a special course 
coaouected with the schools of engineering 
for educating electrical engineers. It was 
generally agreed tha: the-e courses might be 
very much improved. the Thomson Hous- 
on Electric |.ighting Company, it was stated, 
bave an industrial school connected with 
their works, where qualified workmen were 
-1ven the basis of an education in tne princi- 
ples of electrical science. This was very 
zenerally approved as a useful method of 
educ ting a class of elect:ical workmen 
W hile the discussion did not settle the ques- 
tion as to who is or who is not an ele. triciav, 
it brought out some very useful ideas about 
what_an electrician ought to be.” 


ELECTRIC CLUB NOTES. 


The very tasty annunciator and call bell 
work, the latter being of gold, was all pre- 
sented to the club by Messrs. Hazazer & 
Stanley. 


Col. Wm. C. Church, recently elected, is 
the well-known editor of the Army and Navy 
Journal, and a prominent member of the 
Century and Press Clubs. 


The announcement having been sent to 
the members that all was in readiness for the 
books intended for the library, several very 
interesting collections have been received. 


The secretary has finally succeeded in 
securing nearly all the photographs of the 
managers of the club, and hopes soon to be 
able to frame them for hanging in the club 
house. 


The safe of the Electric Club will have an 
electric 'ock on which the only possible 
means of working the com)ination and un- 
locking the safe, and thereby securing a 
glimpse of the immense sums of money con- 
tained therein, will be through the medium 
of the electric current. 

A number of the members of the club pro- 
pose honoring Lecturer Charles Dutton with 
their presence in his audience on the occasion 
of his delivery of his lecture: ‘‘ What is the 
Telepnone?” before au Orange, N. J., audi- 
ence, December 7th. It is needless to remark 
tbat the good points made by the lecturer 
will be promptly and vigorously applauded. 

The house committee is now engaged in 
deliberating over the code of rules that 
should prevail among such a learned, ener- 
wetic and progressive body as the Electric 
Club. The members of the house committee 
are M. W. Goodyear, George B. Coggeshall, 
Cyrus O. Baker, jr., H. A. Reed and Charles 
Dutton; and if their friends should notice 
their preoccupied air, they will readily under- 
stand the cause of it. 

Among the first contributions to the new 
club house was a series of photographic 
groups of several of the later clam-bakes 
given by the American Electrical Works, 
and presented to the club with the compli- 
ments of President Eugene F. Phillips, The 
groups are neatly framed, and will always be 
an object of interest to visi ors, as they com- 
prise the familiar countenances of so many 
electrical men. 


At the last meeting of the managers, 21 
new members were elected, including Capt. 
Henry Erben, U. 8. N.; Lieut. E. L. Zalin- 
ski, U. 8S. A.; Capt. W. 8. Cowles, U.S. N.; 
Col. Wm. C. Church, Chas. J. Kintner, of 
New York; Samuel M. Bryan, of Washing- 
ton, D. C.; Thos. B. Kerr, J. D. Nicholson 
and W. J. McElroy, of Pittsburgh; L. C. 
Weir, of Cincinnati; W. N. Estabrook, of 
Elmira, and others. 

The interest taken in the new club house 
by non-resident members is very great, as is 
evidenced by letters received from them by 
resident members. It is probable that every 
member will be present on the occasion of 
the opening: As there are over 330 mem- 
bers, and a number of applicants to be acted 
upon at the next board meeting, held prior 
to the opening, the club house will be filled 
to overflowing on that occasion. 


The very striking glass doors and transom 
wi h the word ** Electric” on it, have attracted 
a great deal of attention from the residents 
in the select part of the city in which the 
club house is located. One envious soul is 
reported to have said that those doors gave 
him the *‘ jim-jams,” but as he is not an elec- 
trical personage and his senses are not imbued 
with the high and lofty purposes of the elec- 
iricran, the remark falisto the ground with- 
out disturbing the equilibrium of the general 
admiration possessed for those doors by the 
members who have seen them. 


It is proposed, if it can be arranged, to 
have one of Mr. Edison’s improved phono- 
uraphs at the club on the opening night, and 
every member in attendance will be expected 
to speak a few words into its sympathetic and 
dehate ear for a permanent :ecord of the 
ideas that prevailed on that evening, and the 
names of the speakers. This will be an inter- 
esting event, and as the ‘ phonogram” 
will remain at the club house the voice of 
each member can be heard trom it at any fu- 
tur« time, whether the owner of the voice is 





one or a thousand or more miles away, 
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«*» Wealth maketh many friends, but the 
poor is separated from his neighbor. 

»*, Professor Gray’s telautograph is said 
1o be attracting much attention in Paris. 

«*» A number of leading telephone men 
are taking an interest in the use of platinum 
plugs for telephone switchboard work. 

»*» There are three electric roads being 
c nstructed in Pittsburgh, the Fisher (of De- 
troit), the Bently-Knight and the Daft. 

«*» The Missouri & Kansas Telephone 
Company’s last quarterly statement makes a 
most excellent showing for that well-man- 
aged company. 

»*, The improvements in the new Consoli- 
dated Exchange on Cortlandt street, New 
York, will prevent its being opened until 
about January Ist. 

«*» The American Acoustic Telephone 
Company, Boston, is reported to have found 
a ready market for—its stock. This should 
satisfy the promotors. 

«*» A stern-wheel boat named ‘ Tele- 
phone” is reported to have made the fastest 
time on record on the Pacific recently. She 
is properly named, for the telephone annihi- 
lates time and space—and sometimes paraly 
zes the user. 

«*» Mr. W. A. Vail, superintendent of 
exchanges of the Metropolitan Telephone and 
Telegraph Company, is exacting very prompt 
attention to calls of subseribers from his 
operators in the eleven exchanges in this city, 
and giving his whole time to the advance- 
ment of rapid service. The company has 
aow about seven thousand subscribers. 

«*, For some reason, the United States 
Supreme Court seems disposed to delay in 
teleph: ne matters. Its decision in the great 
cases argued last winter bas been awaiteg 
every weck since it met this fall, but Monday 
after Monday passes without its appearing 
It may come next Monday, however. Mean- 
while, the case of the United States against 
the Kell Telephone Company, decided against 
the United States in Bos'on, has been appealed 
to the Supreme Court. and the motion made 
by Solicitor-General Jenks to advance it on 
the docket for an early hearing, has been 
pending for two weeks. Possibly a decision 
on tbis, which is expected to be favorable, 
may be made next Monday. 

*,* An important meeting was held at 
the Stock Exchange last week, between the 
Committee of Arrangements of the Stock 
Exchange and the representatives of all the 
telegraph and leading cable companies. On be- 
half of the latter there were present Charles 
R. Tincker, General Superintendent of the 
Western Union; A. 8S. Brown, General Su- 
perintendent of the Mutual Union; A. B 
Chandler, President and General Manager of 
the Postal, and George G. Ward, General 
Manager of the Commercial Cable Company. 
The object of the meeting was to discuss a 
grievance which the telegraph companies 
claim to have against the Stock Exchange. 
The complaint is that the Exchange is exact- 
ing from the companies too heavy a rent for 
the privilege of doing business in the Ex- 
change. The companies have combined to pro- 
test against the-e charges, which they say are 
exorbitant, and threaten to remove their in- 
struments from the Stock Exchange unless 
the cause of complaint is abated. They now 
pay to the Exchange between $7,000 and 
$8,000 as a fixed rental, and in addition to 
this, they pay a toll for the collection and 
delivery of messages, which amounts yearly 
to a large sum. The matter was fully dis- 
cussed but no conclusion was reached, and 
after Jong arguments, it was determined to 
lay the subject before the Governing Com- 
miitee of the Exchange at its next meeting. 

«*» The Assembly Committee investigating 
the subject of telephone charges, with a view 
of determining what legi-lation is necessary 
toward making them more uniform, at its 
session in New York took up the Hudson 
River Telephone Company. which controls 


elicited were: that the ‘company was organ- 
ized April 27, 1883, at which time the fran- 
chise was received from the American Bell 
Telephone Company, of Boston. There are 
1 097 stations operated, covering in New 
York the counties of Warren, Saratoga, 
Washington, Fulton, Montgomery, Scho- 
harie. Schenectady, Albany, Rensselaer (ex- 
cept exchange at Troy), Greene, Columbia, 
Ulster, Dutchess, Sullivan, Orange and Put- 
nam, with the counties of Wayne and Pike 
in Pennsylvania, Sussex in New Jersey, and 
those parts of Westchester and Richmond 
outside the 33 miles radius of the New York 
Ci y Hall. The total cost of this plant was 
$653.667.44. The committee, from all we 
can learn, were not impressed with the fact 
that the rates charged were too high in this 
territory, but quite the reverse, 

«*s Prof. Dorn, in the Electrotech. Zits. 
for October, proposes a form of earth plate 
which should be valuable to all observers of 
earth currents, if, as is claimed for it, it re- 
duces polarization to aminimum. Itconsists 
of a flat open box, made of wood or cement, 
and coated inside with asphlt. This is 
placed at the bottom of a hole in the ground. 
An amalgamated zinc plate lies flat in the 
box, and an insulated wire leads from 
it to the surface. Care must, of course, be 
taken that the joint is well covered, so that 
nothing but zinc is in contact with soil. An 
earthenware pipe stands on the zinc and 
rises to the surface. The box is then tightly 
rammed with clay, soaked with concentrated 
zinc sulphate solution, and the hole fi'led up. 
Solid sulphate is dropped down the tube and 
solution poured after it. A little fresh sul- 
phate from time to time will keep the plate 
in order. 


ital — 


Iron or Wooden Poles. 





SHALL BE USED BY THE ELECTRIC 
LIGHTING COMPANIES ? 


WHICH 





Owing to the new contracts for electric 
lighting in the upper part of the city the im- 
portant question whether the poles to be 
put up by the contracting parties shall 
be made of wood or of iron interests not 
only the contractors, but the property owners 
and the public generally. 

While the subway scheme contemplates 
putting all wires underground at some time 
in the future it is not thought desirable to 
delay the use of the electric light until the 
subway should be available. The question 
of poles is one for immediate consideration. 

The Board of Electrical Control appointed 
a committee consisting of Mr. Hess and 
Chief Engineer H. S. Kearny to hear what 
the parties interested had to say. The elec 
tric lighting companies were, of course, fully 
represented. 

Mr. Park Benjamin, consulting electrician 
of the Board of Electrical Control, who had 
attended the committee meeting and heard 
all the arguments, ventures the following 
opinion on the subject. 

‘‘The point at issue is one of great im- 
portan~e, not only to the companies, but to 
the people. While eventually the main cir- 
cuit wires that will be strung on these poles 
must go underground, it is probable that some 
of the poles will have to be retained to carry 
the local distribution wires from the trunk 
lines to the dwellings and stores. It is not 
an entirely temporary expedient that is in- 
volved. 

‘«The impressions that I gained from list- 
ening to the discussion before the commi tee 
may be summed up thus: In favor of iron 
poles it is urged that they are smaller than 
the wooden poles and are less obstructive to 
the streets ; that they are less unsightly ; 
that they are less liable to injury; that they 
will serve to carry up through their hollow 
interiors the local service wires from the 
subway mains; that they last longer, and 
that, being goud coxductors of electricity, 
they will, in case of lightning strokes, con- 
duct the lightning to the ground and save 
the destruction of the lighting system. 

‘* Against iron poles it is said that they 
cost more than wooden poles, and that as 





the Newburgh lines. Among the facts 


they furnish good ground connections they 
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may pass the current to the ground through 
the body of a lineman, killing or crippling 
him. 

‘* Wooden poles are cheaper than iron, and 
when perfectly dry they insulate the wires 
from the ground. But against the cheapness 
of their first cost—said to be $7 each, as 
compared with $30 for an iron pole—must 
be set their rapidity of decay, making the 
effective life of a wooden pole only about 
one-fifth of that of an iron pole. Other ob- 
jections are the danger of their falling on 
account of rotting at the base, the frequent 
pulling up of the street when they are re- 
placed, their unsightliness and the greater 
space they occupy in the streets. They 
cannot be used to carry local distribution 
wires from the subway mains, because if a 
hole be drilled through their centers it makes 
a place for the retention of moisture, which 
hastens the decay and makes them good con 
ductors to the ground. -If the wires be car 
ried upon the outside with a half-round cov- 
ering, the clumsiness and cost of the poles 
are increase¢, while the warping or buckling 
of the pole is sure to uncover the wires and 
possibly risk the life of any incautious pe- 
destrian who may lean against them. 

‘* The chief drawback to the iron pole is, 
in short, its first cost, and the chief advan- 
tage of a wooden pole is its insulating capac- 
ity when perfectly dry. But here comes in 
a new condition:—The moment damp or wet 
weather comes on, the pole becomes a ready 
conducior to the earth, entirely vitiating its 
chief good quality; or, if it loses itspaint and 
gets a saturated streak down its whole length, 
it becomes a permanently good conductor, 
and therefore as dangerous to linemen as an 
iron pole. 

‘Tt is admitted by all that if the lamp is 
cut out of circuit during manipulation, there 
is no danger to the linemen, whichever pole 
is used, and that proper insulation of the con- 
ductors is an equally safe protection against 
accidents. Both of these conditions cao 
readily be obtained. 

‘«The question is simply to choose between 
a wooden pole, known to be dangerous to 
linemen under certain constantly occurring 
conditions of weather, though safe under 
other conditions, and an iron pole, known to 
be dangerous all the time, unless proper safe- 
ty devices are provided. The public desires 
the least ugly, Jeast obstructive, most perma- 
nentand most useful pole, provided safety 
be secured to pedestrians and linemen. 
Whatever will make the wooden pole safe in 
wet weather will make the iron pole safe all 
the time, and whatever device is used must 
be used constantly. Rubber gloves, boots 
and coats are invariably discarded by the 
men. The interests of the public, therefore, 
are all in favor of the iron pole. 

“The companies oppose the iron pole 
simply on the objection of its first cost. They 
have taken short time contracts and they 
object to putting so much money into poles. 
But I do not think this is sound reasoning, 
even from their own standpoint. The law 
requires that a company taking a territory 
previously lighted by another, shall purchase 
its predecessor's poles at first cost. That 
relieves them of the risk incident to the short 
contract. The greater lencth of life in the 
iron pole brings its permanent cost down to 
that of the wooden pole, even on the basis of 
$30 and $7 respectively. But there is anoth- 
er economical side to this pole question 
which the companies have apparently disre- 
garded, and that is the danger of being struck 
by lightning. There is little danger down 
town, where there are otber large masses of 
metal more conspicuous; but out on the 
boulevards and in the upper part of the city 
generally, there is every possibility that the 
poles or wires will be struck. An iron pole 
would carry the flash to the ground at once, 
without injury to the rest of the plant, but 
with wooden poles the enormous current 
would travel along the wires to the dynamos, 
and they would be burned up. No system 
of lightning arresters will protect them.”—N. 
Y. Herald, Nov. 13, ’87. 
~<.-—__ 

«*» Steubenville, Obio, is to have an elec- 
tric railway. Mr. Wilbur F. Goodrich will 
have charge of the surveys and location. 








Telegraphic Communication Between Eng- 
land and France. 


As most telegraph people know, the con- 
cessions to the Submarine Telegraph Com- 
pany, in virtue of which it has enjoyed a 
monopoly of the telegraphic communication 
between England and France for a period of 
thirty-five years, will expire in 1889, and the 
question of its renewal is at the present time 
being aciively discussed by Chambers of 
Commerce in various parts of the country. 
The London Chamber has asked for the views 
of provincial chambers on this subject, with 
the result that the whole of the answers re- 
ceived approve of the abolition of the mo- 
nopoly. In the opinion of the London Cham- 
ber there is no reason in favor of the con- 
tinuance of the monopoly, as the company 
has obtained a fair remuneration for its enter- 
prise, and the competition in trade, of which 
so much is heard, necessitates that communi- 
cation with the Continent should be made at 
the lowest cost. 

It appears that the Submarine Company, 
founded in the year 1851, had the firvancial 
astuteness to divide itself into two bodies, 
apparently with a view to hide the results of 
its working; but if the two dividends are 
added together, we find that the average 
division of the profits on the two capitals has 
been between thirty-two and twenty-seven 
per cent. A company which, for thirty-five 
years, has been paying dividends of this 
kind, has certainly given a very fair return 
to its shareholders, and cannot reasonably 
claim any continuance of its monopoly. No 
doubt in 1852--we believe the Submarine 
Company was one of the first cable com- 
panies formed—there was considerable risk 
in connection with such an undertaking, and 
it was only reasonable that the subscription 
of its capital should be accompanied by some 
security. But the case is now altered, and 
the laying of cables has become a matter of 
commercial enterprise. 

The British Chamber of Commerce iu Paris 
does not merely ask for the abolition of the 
monopoly. Its president, Mr. John G. Pil- 
ter, has recently submitted to the Postmaster 
General the following zesolution, adopted by 
the Board after a full discussion :—‘‘ That 
the Submarine Telegraph Company, having 
enjoyed the exclusive right of carrying tele 
grams between England and France, for the 
full period specified in its charter, during 
which period it has paid very large dividends 
at the expense of the telegraphing public, 
this Chamber is of opinion that the conces- 
sion, shortly to expire, should not be re- 
newed, as there does not appear to be any 
reason for the intervention of a private com- 
pany; and that the telegraphic communica- 
tion should rest wholly with the telegraphic 
systems of the two countries.” 

The practical view of the matter taken by 
the Paris Chamber is, according to a circular 
now before us, that since the existence of 
telegraph cables between England and Ire- 
land, and England and the Channel Islands, 
is not considered a sufficient reason for any 
increase in the charge for telegrams between 
those places beyond the ordinary inland rate, 
the very small distance to be traversed by 
cables between England and France ought 
not to involve any increase in the price over 
the sum of the inland rates of the two 
countries, that is to say, one penny per word 
(of course with a word limit); and that were 
it not for the intervention of a private com- 
pany such a tariff would be practicable. 

We confess that we like this proposal. 
Certainly the British Chamber of Commerce 
in Paris does not aiivocate half measures, It 
does not timidly ask for some reduction in 
the rate, but boldly urges that the Govern- 
ments concerned should have the communi- 
cation in their own hands. That such a 
change would be to the public advan age 
cannot be doubted. Telegraphically speak- 
ing, there is no reason why Paris should not 
be as near to London as is Dublin and Cork, 
and we have no doubt that if the reform 
asked for by the Paris Chamber of Com- 
merce were carried out, such would speedily 
be the case. Unq es ionably one of the first 
steps taken to this end would be the substi- 
tution of the ‘‘ Wheatstone” fast-speed sys- 
tem for the “ Hughes” apparatus now em- 
ployed by the Submarine Company. 

Altbough the cotporation whose future ex- 
istence is at stake numbers many powerful 
men among its directors, we trust that Mr. 
Raikes, who is now earnestly considering this 
mat er, wll deal with it in such a way as to 
satisfy = wishes of the community at large. 

‘he 
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The Postal Telegraph—How the System 
Works in England. 


The renewed discussion of the subject of 
postal telegraphy will call attention to the 
Government system which has been estab- 
lished in Great Britain, and which cannot be 
said to be any longer an experiment. Sev- 
eral congressmen are searching for informa- 
tion as to the practical working of that sys- 
tem, and they have not been wholly success- 
ful in their search. The report of the Post- 
master-General for Great Britain for the 
current fiscal year has just been received in 
Washington, and contains much that will, 
undoubtedly, prove of interest to those who 
intend io investigate this question during the 
coming session of Congress. The passage 
which relates to the relations of the telegraph 
to the Government is as follows: 

‘* The first complete financial year during 
which the reduced rates for inland telegrams 
were in operation expired on the 31st of 
March, and it is interesting to note the effect 
upon the number of messages and upon the 
revenue. Separating the ordinary inland 
n essages sent in that period from railway, 
press, official and foreign. telegrams, which 
are not affected by the reduced rate, and of 
which there were over 10,000,000, it appears 
that the number of messages dispatched was 
40,137,175 in 1886-7, compared with a total 
of 30,087,869 in 1885-6, and that the revenue 
produced was £1.354,879, as compared with 
£1,227,606 in the previous year, showing a 
growth of over ten millions, or 38 per cent., 
in tbe number of messages, and over £77,000, 
or 6 per cent., in the revenue. This com- 
parison, however, is not strictly fair, as the 
year 1885-6 continued six months at the one- 
shilling rate. A more accurate comparison 
may be afforded by taking the last six 
months of 1885-6 and the corresponding six 
months of 1886-7. This shows an increase 
of 2,383,745 in the number of messages, or 
14 per cent., and of £75,670 in amount, or 13 
per cent. The London local messages alone 
show an increase of 50 per cent., the total 
number being about 3,800,000. 

‘‘Notwithstanding the rapid and satisfac- 
tory growth of the telegraph business, the 
expenses of the service far exceeds the re- 
ceipts, and the deficit, after including the in- 
terest payable for the capital borrowed, 
amounted to £469,840. The following table 
shows the deficit for each year for seven 
years : 


IG os saiccinse tab eeabitcninehia £984 
ee ATT 112,525 
NES cn vancrevusdatcnaeide 142,224 
Cas in cinosies Viren ieme ovine 316,114 
EES ETAL 362,767 
A cs niceentbonimniedtoail 371,554 
Nis ih cai xiv sainctetenstioats bas 469,840 


‘‘ New telegraph offices have been opened 
at 232 post-offices throughout the United 
Kingdom, and, including 1,542 railway 
station offices, there are now 6,514 public 
telegraph offices. Copper wire of the weight 
of 150 pounds per mile has been used with 
marked success, and by this means a rate of 
450 words a minute has been attained, as 
compared to a rate of 350 words a minute on 
iron wire, the highest previously recorded on 
any line. The use of copper wire is likely 
to be advantageous as enabling a greater 
amount of work to be got out of the plant, 
and as possibly avoiding the necessity of 
costly relay stations.” 

The telegraphs were purchased by a loan 
of a capital sum of £10,880.671, of which 
the annual interest charge is £326,471. 

There are other interesting facts in this re- 
port about the British postal service. The 
use of electric bells in the ‘‘ railway travel- 
ing post-offices,” for the purpose of indicating 
when the mail-bag exchanging apparatus is 
in working position, has been introduced 
with great advantage, and the system will 
soon be extended to all the ‘‘ traveling. post- 
office.” The parcels post system has been 
greatly extended, and is ‘‘much used for the 
transmission of fruits and flowers. Upwards 
of 14,000 parcels containing primroses 
reached London on the 18th and 19tb of 
April.” The Post-office Savings Banks com- 
menced operations September 16, 1861, a 
quarter_of a century ago. On the 31st of 


| having a stroke of nine to twelve feet. 





December, 1862, the end of the first com- 
plete year, the total amount, inclusive of in- 
terest, standing to the credit of depositors 
was £1,698,221. On the 3ist of December 
last it was £50,874,838—a result which 
proves the value attached by the public to 
this institution. It will be seen from this 
statement that, even in a country of so nar- 
row geographical limits as England, the 
Goveroment telegraph is conducted at a 


loss. 
—_———__ => 


Utilizing Wave Power. 

After many accidents and trials the wave 
power motor, so long talked of, has at last 
been finished, and proved a success. The 
construction of this machine or apparatus, 
which was begun in July, 1886, was at the 
time considered a hare-brained scheme, but 
the proj-ctors stuck to their plan, and ‘seem 
now to be in a fair way of success. Great 
difficulty was experienced at first in getting 
the materials to withstand the force of rocks 
thrown against them by the waves, and the 
pipes which conduct the water up the bluff 
were broken and carried away no less than 
fourteen times. When the schooner Paral- 
lel went ashore and her cargo of dynamite 
exploded, the motor was completely 
wrecked. A mass of rock, weighing 600 
tons, was thrown from the cliff and fell 
across the chasm over which the motor was 
suspended, blocking it up to such an extent 
that nearly three months were consumed in 
blasting out the débris. Soon afterward an- 
other mass of stone, weighing 150 tons, fell, 
and had to be removed. The motor, de- 
signed and built by E. T. Steen, is a very 
simple contrivance, and still is capable of ex- 
erting a great power. 

Across a chasm in the rocks just north of 
Parallel Point a bridge of heavy timbers was 
built. Suspended from this is a huge fan or 
paddle of oak timbers, with the spreading 
portion downward. This is fastened to the 
bridge by immense hinges, which allow it, 
when in operation, to swing back and for- 
ward a distance of thirty-six feet as the 
waves strike it. The handle or upper por- 
tion of the fan is connected with a solid 
plunger pump twelve inches in diameter and 
This 
pump, in turn, is connected with a suction 
pipe running out into deep water. The fan 
is so rigged that it can be drawn up out of 
reach of the waves when not in use. When 
a wave comes in, the fan is thrown forward 
and forces the air out of the pump barrel in 
which the plunger works. On the wave re- 
ceding the fan is carried seaward and the 
plunger is drawn out, causing a vacuum, and 
causes a quick rush of water into the suction 
pipe. The force with which the water is 
drawn up is sufficient to raise it to an eleva- 
tion of 350 feet above tide level. 

Should this motor prove as successful as 
the projectors seem confident it will, several 
others will be built in the same neighbor- 
hood, and an immense reservoir built on the 
hill to contain the water. 

This one motor, with its twelve-inch 
plunger, is capable of raising 12,000 cubic 
feet of water 350 feet high in every twenty- 
fonr hours. The uses to which the water 
will be put are valuable. A thirty-six-inch 
pipe will be conducted to the city, and 
water will be supplied to all branches of in 
dustry where machinery is used. Bathing 
houses will also be supplied with salt water, 
and sewers flushed when it is necessary. 

The first work performed will be begun in 
about ten days, and an eight-inch pipe is now 
being laid for the purpose. 

The last mentioned pipe is for Adolph 
Sutro, and is to be utilized in sluicing away 
a large amount of drifting sand from the 
heights just back of the aquarium. This 
work is rendered necessary to prevent the 
sand from wasbing back on the beach and re- 
tarding the work. 

The immense fan of the motor generates a 
large amount of energy not used in working 
the pump, and when everything is in shape 
electric dynamos will be erected to utilize 
this energy for heating purposes and the like. 
—San Francisco Call. 


———_—_«qpeo—_—_ 
..+- The Daft people are endeavoring to 
put in an electric road at Oswego, N. Y. 


New Composition for Levlanche Batteries 
M.M. Bender & Francken use the follow- 


ing: 
Peroxide of manganese. ...40 parts. 
SEB iikis kee svccce * 
MRS NEKass vse s + d08053 - 
PS No 0nesisccc steal a: * 
MS 660% Spa ew wien dssed is: 


These substances are to be well powdered, 
mixed, moulded and compressed. The mass 
is then dried and placed ina furnace the 
temperature of which is 350° C. 

This temperature, lower than that at which 
the tar decomposes, is sufficient to drive off 
all the volatile matters. Then the sulphur, 
acting on the less volatile constituents ef the 
tar, transforms a part of them into gaseous 
products which escape. The remainder acts 
as in the vulcanization of caoutchouc, and 
gives a solid product. 





Pe 


.... Upon the telegraph line between Bale 
and Lucerne M. Hagerbach has recently car- 
ried out some experiments to determine the 
rate of propagation of the current. His 
method is extremely beautiful and ingenious, 
and is based upon the well-known experi- 
ment of Lissajous, in which a ray of light is 
reflected successively from the prongs of two 
tuning forks which vibrate in planes at right 
angles. If the forks are precisely in tune, 
then the resultant motion of the reflected ray 
describes upon the screen either a right line, 
an ellipse, or a circle, according to the rela- 
tive phase of the vibrations of the two 
forks. In M MHagerbach’s experiment the 
vibration of the forks is maintained by an 
electro-magnet make-and-break in the usual 
manner. The electro-magnets are placed in 
circuit with a battery, and a switch is ar- 
ranged so that the telegraph line can be 
thrown into circuit between the two magnet 
coils. The line being first cut out of circuit, 
it is found that the spot of light describes a 
narrow ellipse, showing that the phase of 
the second tuning fork is slightly behind that 
of the first, owing to the retardation in the 
coils of the magnet. But as soon as the 
whole length of the line is thrown into circuit 
the ellipse widens out, and thus visibly de- 
monstrates the increase of retardation. 
From measurements of the figures described, 
the time of retardation can be calculated. 
M. Hagerbach made the experiments over 
various lengths of line, but the actual values 
obtained are not of much value, owing to the 
very complex nature of the problem. The 
retardation varies directly with the square of 
the resistance, but it depends also upon the 
permittance, inductance, and impedance of 
the circuit, and of these terms no record is 
given. The results showed, however, con 
siderable departure from the simple ratios of 
the squares of the resistance of different 
lengths of the line. A full account of the 
experiments will be found in Wiedemann’s 
Annalen. 


..-- Electrical literature is in great de- 
mand. The interest in electrical invention 
and progress increases constantly. More in- 
quiries for books on electricity come to this 
office than at any time in the past. 


.... The Utica (N. Y.) Electric and Gas 
Company recently recorded a mortgage for 
$150,010 on its property and franchise in 
favor of the Central Trust Company, of New 
York city, for the purpose of obtaining 
funds wherewith to complete the plant ex- 
tensions now in progress. 


.... The new and mysterious language of 
the electrician would have no terrors for the 
editor of the Sun. Hear him: ‘‘ The omni- 
sciolistical princox who daubs dullness over 
the vast editorial page of the Brooklyn Hagle 
should get him to his Latin accidence. In 
time he may discover that Pallid Death is 
not masculine in Latin.” 


.... The London Electrical Review says that it 
appears that there are at least half a doven 
projects now on foot for the supply of elec- 
tric lighting by transformers from central 
stations. In one gigantic scheme we hear of 
a projected dynamo with an armature 42 
feet (!) in diameter, which is to give 10,000 
volts and pass a current along the line of 300 





amperes, 














.... The Metropol tan Tel phone Company 
has arranged to put in a new telephone ex- 
change at Eighteenth street and Broadway. 
The most perfect switchboard apparatus will 
be used and all detail carried out with a view 
to the exclusive use of metallic circuits, 
This exchange will be the center point of the 
underground system of the company. 


.... Nearly two hundred telegraphers of 
both sexes, employed by the Baltimore and 
Ohio Telegraph Compeny, in the operating 
room at Broadway and Canal street, were 
notified by Manager J. W. McLaren, on 
Tuesday, that their services would not be re- 
quired after the last day of this month. Mr. 
McLaren is reported as saying that the 
Western Union Company was going to close 
up the office at Canal street. 

.... A telegram from the Times corre- 
spondent in Brussels appeared in Monday’s 
ssue of that journal, and was to the foliow- 
ing effect: ‘ Successful experiments in 
optical telegraphy, by means of the lumi- 
nous captive balloon, have been made at the 
camp of military engineers, near Antwerp. 
Mr. Bruce, assisted by Mr. Queenston, pre- 
pared the apparatus, and Captain Mahauden 
directed the operations. The military au- 
thorities present were satisfied with the re- 
sults, which are very creditable to the Elec- 
trical Power Storage Company.” 

.... Remarking on the disuse of lightning 
rods, a correspondent writes us as follows: 
‘*A few years since every business house 
and private residence was bristling with rods 
and points, while the lightning rod agent 
was the most intolerable nuivance that ever 
imposed upon the public. If Dr. Benjamin 
Franklin, who discovered the identity of 
lightning and then invented the lightning 
rod, were now alive, he would throw up his 
hands in horror. It was formerly thought 
that the rod was a genuine protection to 
houses, and for years people labored under 
this delusion. But the fact is that the rod is 
not a necessity, and is oftentimes a source of 
positive danger. A residence or business 
house is just about as safe in a storm with- 
out a rod as with one, and the people of this 
generation have learned this fact. An in- 
vention that is not useful or practical is not 
tolerated nowadays, and so the lightning 
rod has well-nigh become extinct. In past 
years its manufacture was a great industry, 
but other electrical machines and appliances, 
of recent birth and of greater value, have 
supplanted the rod and driven it into general 
disuse and ob:curity. Nor can I say that I 
am so:ry to see the lightning rod go, for it 
humbugged the American people nearly 100 
years ago.” 

.... Telegraph operators are interested in 
a new telegraph apparatus which may de- 
crease the demand for skilled labor. One of 
these machines has just been finished by two 
well-known electrical machine makers of 
Philadelphia, Mr. J. Elliott Shaw and Mr. 
John Geary. It consists of an attachment 
in the form of a printer, so arranged that 
the message is printed simultaneously at both 
énds, and done on paper of regular s ze, in- 
stead of on long strips, as at present in vogue. 
This part enables the operator to see ata 
glance whetber or not the message is being 
properly transmitted. The work of ex- 
pert operators is dispensed with by the in 
troduction of a key-board, the same as in 
use on type-writers, and operated ina similay 
manner. By this means all knowledge re- 
quired is to know how to manipulate this 
key-board, and the machinery can be at- 
tacved to both ends of the wire either at 
long or short distances, while the attach- 
ment of loops will bring in unison as many 

ints as it is desirable to reach. Mr. Shaw 

as spent months in the tedious work of 
arranzing the delicate and ivtricate ma- 
chinery, and is disposed to think tbat the 
time is not far cistant when the sound and 
printing telegraph operators will go out of 
existence 
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* * Washington’s Belt Line Railway Com- 


pany has decided to adopt the electric motor 


system in use in Philadelphia, using the 
Electrical Accumulator Company’s storage 
batteries. 


* * A practical experiment with electricity 
is about to be made in Nevada City. The 
machinery in George G. Alleu’s foundry is to 
be run by electricity for a week or two, in or- 
dertogive mining men an opportunity of being 
convinced that such power can successfully 
be utilized as motive power, and at one balf 
the cost of steam. 


* * M. Garel bas recently called attention 
to a simple method (though we believe the 
same thing has been previously described) 
for obtaining stencils on paper, similar to 
those given by the Edixon pen. A fine 
paper is to be used, res'ing on a block of 
carbon, and the writing is done with a lead 
pencil, the lead of which is connected with 
one of the poles of a smail induc’ion coil, 
and the block of carbon with the other pole. 
The spark that passes leaves in the paper. 
along the line of writing, a multitude of 
fine holes, through which ink may be 
pressed with a roller, in ordinary ways.— 
Revue Scientifique. 


** The Russian Minister of Ways of 
Communication has appointed a special com- 
mission to select the best system of electric 
lighting for railway carriages. This is the 
result of a decision recently arrived at to 
render the adoption of the electric light com- 
pulsory upon the principal railway companies 
for all passenger trains. The experiments 
wilt be conducted on the Nicolaeff Railway, 
and are not expected to last more thana 


month. The South Russian Railway Com- 
pany, it should be noted, has already 
adopted the electric light for all fast 


trains running between Odessa and Kieff ; 
while it has been used in the special imperia 
trains for some time past. 


* * A new process has lately been in- 
vented for the singeing of goods by electricity 
instead of gas, as has been used herefore. 
Both sides of the goods are singed at the 
same time, the same as is done by a gas singe- 
ing machine. The trouble has always been 
in singeing goods by getting a quality of gas 
that was pure enough to do this work with. 
In fact, it 1s almost impossible at the present 
time to get a pure quality of gas. It is said 
the only trouble with the electric machine 
that has lately been brought oat to do this 
work is in regulating the flame (so.called) so 
that it shall be uniform at all times, but it is 
thought this objection can be entirely over- 
come. 

* * The Horological Journal sums up the 
restriction created by the Merchandise Marks 
Amendment Act as follows : It appears that, 
pending authoritative construction of the 
Act, the practice of the trade will be: 1. A 
watch entirely English in an English case, if 
named with other than an English address, 
to have ‘‘English make” or some similar 
words engraved thereon. 2. An English 
watch in a foreign case, whether it have an 
Eoglish address or not, to bear the words 
‘‘ English make.” 3. Foreign watches wholly 
of one nationality, in a case of the same 
origin, if named with an English address, to 
have either the name of the country of 
origin added, or the name of that country 
with the word ‘‘make” or ‘‘ manufacture” 
added. 4. A foreign watch in an English 
case, whether named with an English address 
or not, to have engraved the name of the 
coun'ry of origin, and ‘‘make” or ‘‘ manu- 
facture” added. 5. Composite watches, 
whatever kind of case is used, must appar- 
ently rely ona certificate, unless two or three 
words engraved on the watch will exactly 
describe its origin. Present stocks, where 
=} do not conform to the above marking, 

sold under certificates, 


** The National Society of Hamburg, 
Germany, has offered a prize of 500 marks 
for the best essay on the subject of calming 
the sea by the use of oil. Au exhaustive de- 
scription of experiments of the effect of oil 


and especially complete directions for its use 
by large steamers and sailing vessels, as well 
as smul] vessels—pilot, fishing, and life-saving 
boats—besides directions for the use of oil 
at sea and near the coast. The essays are to 
be written in English or German. 

* * According to Mr. André, in the Col- 
liery Guardian, of London, 
ments with carbonite have shown it to be a 
very safe explosive in an atmosphere’ laden 
with gas and coal dust. Some convincing 
tests were made last week in the experimental 
gallery, constructed for the purpose at 
the factory at Schlebusch, in the presence of 
a number of eminent mioing engineers. The 
trials Were made against common blasting- 
powder and dynamite. The charge was em- 
bedded in very dry dust warmed up toa 
tempera‘ ure of 86 degrees Fahr., and fired by 
electricity. Air was blown into the gallery | 
to stirup the dust before the shot was fired. 
The first charge consisted of 100 grammes of 
common blasting powder. A violent dust 
explosion followed, flame being projected 
from the end of the gallery. Next four 
cartridges of dynamite, weighing 320 gram- 
mes, were fired under the same conditions, a 
partial ignition of the dust being occasioned 
thereby. Again, a charge of black powder, 
this time weighing 130 grammes, was fired 
with the same result asin the firstcase. After 
this, seven cartridges, of cuarbonite, weighing 
310 grammes, were fired under precisely the 
same conditions as in the former cases. The 
dust was not ignited. Another seven car- 
tridges of carbonite, weighing 490 grammes, 
exploded under the same conditions as re- 
gards the dust, but, with fire-damp added to 
the atmosphere, completed the series. The 
explosion did not ignite the gas, 





> — 
Electric Currents in Large Conductors. 

Prof. Stefan, of Vienna bas been making 
studies upon variable electrical currents in 
conductors of large diameter. Some of his 
results are curious. For example, in an iron 
wire of 4 mm. diameter, when the current 
makes 250 complete vibrations per second, 
the current density is 25 times as great at the 
surface as at the axis. For a double number 
of vibrations (50°), the amplitude at the sur- 
face is 6 times as great as on the axis. In 

he first case the difference of phase is one-half 

the period, ard one-half in the second case, 
so that then the current at the surface is go- 
ing in a direction opposite to that at an axis 
of the wire. These differenves are very much 
smaller in non-magnetic wires; thus, in a 
copper wire of 4 mm. diameter for 500 vibra- 
tions of the current, the amplitude at the sur- 
face is only 14% greater than at the axis, 
instead of 6 times,as above. On the other 
hand, a copper wire 5 times greater in diame- 
ter, presents the same phenomena as the iron 
wire. The resistance of the wire increases 
because the internal layers participate less 
actively in conveying the current, and even. 
convey the electricity in an opposite direction 
to that of the outer layers. Toe expenditure 
of energy in a wire traversed by a variable 
current, is always greater than would be cal- 
culated according to the ordinary rules. 
Thus, for 250 or 500 vibrations, the apparent 
increase of resistance in an iron wire 4 mm. 
in diameter is 48% or 1002, respectively. 

The circumstances which increase the re- 
sistance of wire contribute equally to di- 
minish its self-induction. The non-uniform 
distribu'ion of the density of the current is 
not always accompanied with a weakening 
of the current strength. Just the opposite 1s 
found with currents having a greater number 
of variations. In consequence of the inequal- 
ity of the density of the current, the intensity 
is much greater than if the distribution had 
been uniforn:. 

——_+>- 

—— In electric lighting, litigation is very 

promising. ‘The.attorney who doesn’t under- 





stand electric lighting will soon lose caste, 


recent experi- | 


Schanschieff’s Solution for Primary Ba'- 
ter es. 
A solution of a salt of mercury as an excit- 


jing agent in connection with galvanic bat- 
, teries is often used, especially when there isa 
made up to the present time is required ; also. 
a criticism of the arrangements used so far, | ties, and it becomes economically advisable 


desire or a necessity to employ large quanti- 


to recover the mercury. Recently Mr. Schan- 
schieff has obtained a patent fora ‘novel 
saline preparation.” which is produced from 
metallic mercury and sulphuric acid. It is, 
when free from impurities, a white salt freely 
soluble in water, to such an extent that 2Ib. 
of metallic mercury are held in solution in a 
gallon of water. Three pounds of sulphuric 
acid of specific gravity 1.846 are added to 
2ib. of metallic mercury, boiling until the 
meta] is dissolved, and maintaining the heat 
until the excess of acid is evaporated. When 
cold, one gallon of water is added, which, 
however, dissolves a part only, precipitation 
of basic sulphate of mercury taking place 
The solid residue is separated and bowled with 
sulphuric acid as before, in the proportion of 
two parts of the residue to three parts of acid. 
By boiling the residue is dissolved, and by 
continuing the heat the excess of acid is eva- 
| porated, the resulting mass when cold being 
' added to the original solution, dissolving as 
much as the solution will take up and separat- 
ing the residue. After three or four repeti- 
tions the whole is dissolved in the original 
gullon of water. The density of the liquid 
will then be 1.435 Beaumé, and the quantity 
about five quarts. Finally the liquid is eva- 
porated by heat until the salt is deposited in 
a solid state. It is raked out as it falls, and 
is packed in closely stoppered bottles, in 
which it may be kept for an indefinite time 
When liquid is required for use in a battery, 
one gallon of water is used to 5lb. of the salt, 
which dissolves perfectly, leaving no residue, 
or if there are impurities which render the 
liquid turbid, it may be filtered through 
paper. The solution is then ready for use in 
a battery with zinc and carbon elements. In 
another process metallic mercury is dissolved 
in sulphuric acid and the excess of acid eva- 
porated. When cold the salt is dissolved in 
three times its weight of water, partial solu- 
tion only, accompanied by precipitation, 
taking place. The patentee then adds strong 
sulphuric acid little by little, and finally drop 
by drop, with constant agitation, the solution 
becoming gradually more and more com- 
plete until finally it is perceived that the drop 
of sulphuric acid as it falls into the liquid 
produces a precipitate; the process is then 
stopped and the solution cooled and filtered. 
It is then evaporated, as already described, 
and yields ina dry state the novel saline ma- 


terial. 
———_r- e—_—_——_ 


The Electric Light in New York. 

A recent number of the City Record gives 
an abstract of the proceedings of the Gas 
Commission of New York, whose duty it is to 
arrange for the lighting of the streets, public 
buildings, etc. The larger part’ of the re- 
port relates to the different bids of the elec- 
tric light companies for lighting the streets 
by electricity, and the final disposition of the 
matter. 

In the first place, the form of contract has 
been prepared with great care. It does not 
contain those loosely drawn specitications so 
characteristic of such documents. The 
third specification of the contract relates to 
*‘Juminious intensity.” ‘Each lamp must 
give a light equivalent to that of not less 
than one thousand standard sperm candles,” 
etc. The photometric measurements are to 
be made on a Bunsen photometer, and the 
candle power is to be determined at an 
angle of 40 degrees from the horizontal. 
After each observation the electric lamp is 
to be revolved 90 degrees about its vertical 
axis and another observation taken, and so 
on until ten observations have been made, 
the average of all being taken in determin- 


ing the candle power. A gas, oil, or other 
lamp of at least 20 candle power, the value 
of whicn has been determined by compari- 
son with candles, is to be used as a standard 
light. The measurements are to be made 
with a globe removed. Eacb lamp must be 
operated at not less than 475 watts in the 
arc. Provision is also made for the testing 





of the lamps; and in case the illuminating 
power is less than 1,000 candles such lamps 


are to be paid for only in proportion to the 
light furnished. 

The awards made by the Gas Commission 
do not state the exact number of lights re- 
quired, inasmuch as this can better be de- 
termined when they are in position. At the 
same time the following are about the 
number of lights awarded to each company, 
with the prices per lamp per night : 

U. 8. INuminating Co.—About 325 lamps, 
at 50 cents; 38 lamps at 40 cents; 15 lamps, 
at 24 cents. 

Brush Electric Iliuminating Co.—About 
450 lamps, at 25 cents; 17 lamps, at 40 
cents. 

East River Electric Light Co.—About 
191 lamps, at 39 cents; 271 lamps, at 19.9 
cen s. 

Mt. Morris Electric Light Co.—About 15 
lamps, at 40 cents. 

Harlem Lighting Co.—About 116 lamps, 
at 24 cents; 12 lamps, at 50 cents; 7 lamps, 
at 60 cents. 

American Electric Mfg. 
lamps, at 32 cents. 

North New York Lighting Co.—About 36 


lamps, at 40 cents. 
—_ >. 


Edison and the Ranch Girl. 

It is related that, while out West several 
years ago, Edison and a party met a ranch- 
man whose daughter was a victim of faint- 
ing spells. Edison declared if he could get 
some old cells and a coil from the operator 
he could provide the necessary current. So 
he rigged up a rude kind of battery and 
went down with French to operate on the 
girl the next time she had one of her at- 
tacks. One of the whims of the girl was, 
when emerging from her cataleptic state, to 
grasp whatever was nearest her, so as Edison 
happened to be there with the sponge on the 
back of her neck treating her to a dose of 
electricity, she took fast hold of him. The 
father saw this, and supposed the girl to be 
in love with the electrician. He and the 
mother talked the matter over, and came to 
the conclusion that the electrical appliance 
was a sort of infernal machine or pbilter by 
which this stranger was winning the affec- 
tions of the girl. 

‘- See here, stranger,” said the man to Edi- 
son, whose deafness is well known, ‘if you 
mean business, all right.” Edison bowed 
very gravely, hearing not a word. ‘‘ Cure 
the girl up and you can marry her. There’s 
fifty head o’ cattle you can run off and sell if 
you want to, as you look mighty seedy your- 
self. I don’t suppose you’re worth a dime, 
air you?” Edison, seeming to understand 
that a negative was required, shook his head 
at this. 

“I thought so; just what I told my 
woman. But that gal’s the apple o’ my eye, 
and if she hankers ar‘er ye she’s goin’ to 
have ye; and some of them men, who seem 
to rather like ye if you air a poor cuss, can 
witness the thing and bring down a justice.” 

Again Edison bowed. 

Dr. French, who tells the story, then 
thought it was about time an end was put to 
the business, and hurried the telephone man 
off, and the rest of the party explained the 
situation to the ranchman, telling him that 
Edison was deaf and a lunatic, and knew ab- 
solutely nothing except a little about elec- 
tricity, which he could show the mother how 
to apply to the girl in case of a renewal of 
the attack, which, however, seemed doubt- 
ful, as the disease had so quickly succumbed 
to the strong measures used. 

They all chipped in and made up a purse 
for the girl, Edison heading the list with a 
bigsum. The girl married the next year, 
and is a buxom young woman. 

————__ +> 
Electricity Not Datiable, 

Secretary Fairchild has informed the col- 
lector of customs at Eastport, Me., in reply 
to his inquiry on the subject, that electricity, 
being an invisible, subtle agent or power, 
possessing no substance as a merchantable 
commodity, would not be liable for duty 
when brought into Calais by wire. 

—_ eo —__—_ 


Co.—About 93 


— Berlin Falls, N. H., is to be lighted 
by a 30 arc Seat wil of the Waterhouse 
— The t will be burning by Dec. 
8 
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Intrinsic Brilliancy of Some Lights. 


The intrinsic brilliancy of a source of 
light is the quotient of its photometric 
power by its surface. It depends essentially 
upon the temperature of the luminous body. 
M. D. Monnier has given the following 
figures for some lights : 


Candle flame........ 0 06 can. per sq. cm 
Argand burner...... a 2S Se oe 
Siemens burner..... Bene oe et eS 
Glow lamp........... 30 Ae eG ona es 
pg Arye 480 wety ioe 
bo 

—— Mr. Hadwin Houghton, Hunter’s 

Point, L. I., has contracted for a twenty- 


five light electric plant with the Tucker 
Electrical Company. The system will be 
put in at once. 


—— Taft, Weeden & Co., woolen manu- 
facturers, Providence, R. I., were so well 
pleased with the Waterhouse arc system that 
they ordered a Waterhouse incandescent 
plant, which has just been delivered. 


—— Slater Cotton Company, Pawtucket, 
R. I., have ordered 30 arc lights, Waterhouse 
system, and the E. Jencks Manufacturing 
Company, of the same place, have placed 
their order for 88 Waterhouse arc lights. 


—— Baltimore isto have five hundred 2,000 
c. p. lights of the Waterhouse system. Mr. 
Robert R. Zell and Mr. Wm. R Pope have 
been instrumental in forming the Waterhouse 
Electric Company of Baltimore, and a first- 
class station, under their supervision, we are 
informed, is to be constructed. 

—— The council of Conshohocken, Pa., 
has passed to third reading a resolution 
granting the Westinghouse Electric Company 
the right to run poles and wires in 
the streets of the city. An _ ordi- 
nance giving the Consifhocken Gas 
Company the same privilege was read, and 
on motion of Mr. Lindsay, was laid on the 
table. 

—— The Wilmington, Del., electric light 
company, is increasingits plant. Thestand 
ard link belt of Chas. A. Schieren & Co., 
New York, has been ordered. Benedict & 
Burnham, the wire manufacturers, have 
ordered the link belting for their Waterbury 
establishment. Thirty-two feet of the link 
belting has been ordered by the American 
Illuminating Company, at Horneilsville, 
HR. es 

—— The Electric Development Co., San 
Francisco, Cal., bas been incorporated for the 
purpose of manufacturing, dealing and oper- 
ating all kinds of electrical apparatus, ma- 
chinery, appliances or systems for any pur- 
pose to which electricity may be applied, 


The directors are Geo. 8. Ladd, J. C. Hen_ 


derson, James Armstrong, Jno. I. Sabin, W. 
G. Oliver and W. H. Armstrong. The cap- 
ital is $60,000. 

—— Articles of incorporation of the Elec- 
trical Energy Co. were recorded in the 
County Clerk’s office at Newark last week. 
The capital stock is $100,000, and it is divi- 
ded into 1,000 shares Mr. Henry M. Paine, 
of Newark, holds 994shares. The other in- 
corporators are : Ira L. Willets, of Bloom- 
field; Jobn Bradly, of Newark; Erastus 
Hayes, Alfred T. Sinker, Willard R. Roberts, 
and Louis C. Whiton, of New York. The 
business of the company is to be carried on 
in Newark, and it will be the manufacture of 
electrical motors and the appliance of electri- 
cal energy to every purpose for which elec- 
tricity can be used. 

—— The bond for $10,000 tendered by the 
American Electric Manufacturing Company 
for the faithful performance of its contract 
for street lighting, has been accepted by the 
advisory committee of the town of Hyde 
Park, Mass., and the contract, which is 
deemed very advantageous to the town, has 
been signed by a majority of the selectmen. 
By the terms of the contract, the lights, sev- 
enty-five in number, are to be in position on 
or before January 1, 1888. 8S. C. Putnam, 
David Perkins. G. L. Stocking, B. C. Vose, 
F. W. Tewksbury, J. H. Tuckerman and J. 
D. McAvoy were-appointed a committee to 
decide upon the location of the lights in the 
several sections of the town. 





Elieson’s New Secondary Battery. 
Mr. Elieson’s reasons for designing a new 
form of accumulator are based upon his 
recent experiences in tramcar propulsion. 
He has found that in practical working 
the present forms of batteries, including his 
own, on the principle of alternate, positive 


.|and negative plates, are not likely to prove 


successful for any length of time for the pur- 
poses of electric locomotion. It appears that 
the chances of buckling and short circuiting, 
due to mechanical and electrical action, have 
not yet been eliminated, and that the contin- 
uous vibration and jolting on the track will 
distort the best mechanical arrangement in a 
comparatively short time. Up to the present, 
no one bas discovered a more suitable metal 
than lead, and this, owing to its weight, adds 
greatly to the distorting influences. Mr. 
Elieson, therefore, found it absolutely neces- 
sary to set to work and design a new form of 
cell, which should secure a maximum of 
active surface with a minimum of weight, 
and, at the same time, ensure a durabilty 
which does not seem obtainable under the 
known methods of construction. It will be 
seen from the drawing which accompanies 





Exteson’s New Srconpary Barrery. 


this description, that the battery of Mr. 
Elieson consists of but two electrodes, al- 
though for special purposes these may be in- 
creased. The cast-lead frame of each is in 
the shape of a hollow square about 9 inches 
deep ; the outer one being 6 inches, and the 
inner 44 inches square. Each side is filled 
up witb longitudinal strips of lead foil sep- 
arated, except in those points through which 
the bolts referred to below pass, as in the in- 
ventor’s previous form of plate, by asbestos 
paper. The skeleton frame at each corner, 
and in the center of cach side, is furnished 
with a tapped bolt, and when the lead foil is 
all built up, a movable top clamp, alsoof cast 
lead, is placed over all and the whole mass 
tightened up as desired by screw nuts of 
ebonite. 

The two electrodes are placed one inside 
the other in a leaden box, being insulated 
from one another by thick india-rubber 
bands stretched from top to bottom at each 
corner, and insulated from the bottom of the 
box by across-piece of wood; the whole is 
enclosed in a teak case. 

Mr. Elieson believes that the type of cell 
which he has submitted to us will fulfill all 
that is required for the purpose of electrical 
propulsion, but it is rash to prophesy with 
regard to the future of cells constructed for 
this special purpose. The weight of the two 
elements is 36 pounds, and the surface ex- 
posed is estimated at 26.000 square inches, 
We hope that the inventor’s belief that this 
form of cell marks another forward step in 
the production of a practically perfect accu- 
mulator for tramcars will be realized. 


me 


—— It is strange that while the British 
papers are noting the general failure of elec- 
tric light installations throughout the king- 
dom, the successes in the same direction that 
are won on the continent are largely won by 
British engineering firms. The electric 
light has seen its darkest days in Great 
Britai:. and it will not be long before the 
gas companies vver there will see that the 
laws are so altered that they may take in the 
twin system as rapidly as the companies on 
this side are doing. 





— Red Bluff, Cal., is to be lighted by 
electricity. The Sierra Lumber Company 
will furnish the power and will use six lights. 

—— There is great complaint in St. Louis 
of the poor quality of the gas. But this 
does not interfere with the size of the gas 
bills. 

— A monster petition was presented to 
the Buffalo council last week, asking that the 
electric light be substituted for gas on 
another thoroughfare. 

—— The total appropriation for city light- 
ing at Rochester 1s $115,000 for the year. 
This sum is divided between the Brush, the 
Edison, and the Rochester companies. 


—— There are 103 electric arc lights in 
use by the city of Washington, D. C. Con- 
gress appropriated $20,000 additional for 
this purpose, and the present number ex- 
hausts the appropriation. 


—— The Salina, Kansas, Electric Light 
and Power Company has been incorporated. 
The capital stock amounts to $25,000. The 
directors are : William E. Geis, Joseph Sue- 
bert, George Kreuger, W. F. Gilbert, Jobn 
Buchi and J.. F. Burrows, of Salina, and 
Henry Lehman, of Wichita. 


—— The Oakland, Cal., Electric Light 
and Motor Company has been incorporated. 
The directors or trustees are : James Gamble, 
H. H. Watson, W. W. Blow, Thomas W. 
Corder and Andrew, Baird. The capital 
stock is $200,000, of which amount each of 
the stockholders or directors have paid 
$1,000, or $5,000 altogether. It is stated 
that this new corporation will secure the 
plant fof the Pacific Coast Electrical Con- 
struction Company. 


—— At arecent meeting of the Buffalo 
Electrical Society, Mr. F. P. Jones delivered 
a lecture on “Carbon and its Uses.” He 
explained its advantages in connection with 
electricity and the various ways in which it 
is utilized in telegraphy. He described it as 
a purely elementary substance and one of the 
most important in nature, and also showed 
its relation to the animal and vegetable 
world. 


—— A correspondent who predicts that 
the day is not far distant when horses upon 
our streets must disappear, gives the follow- 
ing figures to show the length of the several 
electric railways : Appleton, Wis., 44 miles; 
Asbury Park, N. J., 4 miles; Binghamton, 
N. Y., 5$ miles; Denver, Col., 4 miles; De- 
troit, Mich., 5 miles ; Lima, Ohio, 64 miles ; 
Los Angeles, Cal., 5 miles ; Montgomery, 
Ala., 13 miles ; Port Huron, Mich, 5 miles ; 
Scranton, Pa., 44 miles; Wichita, Kan., 4 
miles. In addition to the above there isa 
much larger list, with which I shall not 
burden you, of electric street car lines 
which are being rapidly pushed to comple- 
tion. 


— For some nights past, remarks a 
Washington exchange, unusual numbers of 
small birds have been observed flying in a 
dazed mapner around the electric lights 
which illuminate the streets. At 4 o'clock 
yesterday morning on F street were a dozen 
cats. Overhead the air was filled with spar- 
rows fluttering around the ligLts. Many flew 
against the glass globes and fell stunned. 
Then the cats would scramble for them. Oc- 
casionally when a bird alighted on the 
ground to rest, a cat would stalk it success- 
fully. Along Seventh street, where the lights 
are close together, the air was alive with birds, 
and the street was thronged with cats. The 
street, ordinarily quiet, was noisy with the 
cries and fluttering of the birds. The spar- 
tows—not the unpopular English species, 
but the small and pretty wood sparrows— 
were evidently migrating by night, and had 
been diverted by the glare of the lights. 
When dawn came they went their way. 
Another curious incident was afforded by a 
flock of wild geese. Their path was direct 
ly down Seventh street, and the brilliant 
glare served toentanglethem. They circled 
around and around, making their loud char- 
acteristic cries for some timé.before they got 
straightened out. Policemen in various parts 


of the city reported yesterday that lar 
numbers of wild geese and ducks flew vier 
the city on Tuesday night. 











—— The Tucker Electric:.! Mfg. Company, 
New York, have contracted for an electric 
plant for Jacob Lorillard’s brick works at 
Keyport, N. J. One hundred incandescent 
lamps will be used, of the Mather system. 

—— Mr. Le Roy Payne, of Chicago, has 
ordered, through Mr. C. F. Dunderdale, 151 
La Salle strect, Chicago, agent for the Water- 
house system, 20 arc lights for his famous 
horses’ home. Mr. Payne cana now exercise 
the trotters at any time within the twenty- 
four hours. 


—— The Trenton House, at Trenton, N. 
J., has contracted with the Tucker Elec- 
trical Company, New York, for a complete 
annunciator system. B. F. Romaine bas 
contracted with the same company to do all 
the electrical work in seven new houses on~ 
West 97th street. 

—— The Newark Schuyler Electric Light 
Company have made a great success of the 
Wat rhouse system in Newark, N. J. Since 
January, this year, they have placed 200 
Waterhouse 2,000 c. p. lights, in the face of 
the hottest kind of competition, and have 
just ordered another 100 light plant, to be 
delivered before January Ist. 


—— The Waterhouse Electric and Manu- 
facturing Company have been making large 
shipments of electric light apparatus to Cali- 
fornia. The Fresno Gas Company, Fresno, 
California, says: ‘‘In the six months’ test we 
have subjected the plant we have had the 
best opportunity of judging of the merits of 
the Waterhouse system of arc lighting and 
do not hesitate to recommend it.” 

—— Fredericton, New Brunswick, is re- 
joicing at the introduction of the electric 
light. They have a 66 light Waterhouse 
plant, and the Fredericton Oapitul says: 
“The light was turned on at 7.30 o'clock, 
Oct, 29th, and when it is borne in mind that 
the contract for the station was awarded 
only five weeks previously, and that all the 
work was consequently hurriedly done, the 
exhibition on Saturday night is wortby of 
being pronounced very satisfactory. The 
company deserve much credit for their push 
and exterprise.” 

—— The Waterhouse system, running on 
an Otto gas engine, receives favorable com- 
ment from the Washington Gazette, of Wash- 
ington, Ind., as follows: ‘‘ The electric street 
light is a pronounced success, and is the sub- 
ject of favorable comment from all the travel- 
ing men who come to this city. Several 
have expressed themselves to the Gazetie, and 
they all stated that the Washington light is 
the best street light they have seen. It jis 
steadier, clearer and brighter than the old 
style street lights. The reporter and Mr. 
Lord walked north to Walnut street, two 
squares, and then on past Walnut to the Jit- 
tle creek that flows from the fair ground. 
On the banks of the creek the rays from the 
8} ampere lamp, 800 feet away, enabled one 
to read coarse print, while still many yards 
away the light could be seen reflected against 
the embankment of the E. & I. Railway.” 


— The gas works at Omaha, Neb., 
blew up a few days ago. The scenes in the 
city were, outside of the districts of electric 
light, like those of the primitive days Not 
a street lamp was lighted. The gas in the 
halls and theaters flickered and burned un- 
certainly after nine o'clock at night. The 
kerosene stures and oi] stores had a great 
run for lamps and coul oil, and some kept 
open yesterday. At the hotels candles set in 
bottles were carried around by the bell boys 
and passed current for standard illumina- 
tion. The Paxton, which bas its public 
rooms and a part of the guests’ rooms 
livhted by its own electric plant, was in high 
Juck. Churches, theaters and club rooms 
were dark at night, and in the lower part 
of the city no gas burned. Op the bills 
where the gas remained in the pjpes, it was 
available, though not steady. be loss to 


the gas company, which is egtimated at 





$15,000 to $20,000, is cOvered by insurance, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING Nov. 
15, 1887. 

373,048 Signal for telephone instruments ; Jobn 

M. Baker, Paola, Kan. 

873,046 Electrical railway ; Benson Bidwell, Phila- 
delphia, Pa., assignor of one-half to Charles F. Bid- 
well, Indianapolis, Ind. 





873,031 Electric temperature regulator; Lucien 
F. Easton, La Crosse, Wis. 

873,064 Galvanic battery; Carl Gassner, jr., 
Mentz, Germany. 


373,073 Alarm; William G. Joerke, New York, 
c 2 
873,088 Therapeutic battery ; Miles A. Morehouse, 


Johnsburg, N. Y. 


N 


373,102 Electric bell; 373,103 373,104 Electric 
valve controller ; George M. Sternberg, U. S. Army. 
, 873,108 Electric motor; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 


Company, of Connecticut. 

373,145 Dynamo electric machine and electro- 
motor; William Main, Brooklyn, N. Y. 

873,146 Electromotor and dynamo electric ma- 
chine; William Main, Brooklyn, assignor to the 
River and Rail Blectric Light Company, New York, 
Ww. ¥. 

373,152 Telegraph key; Alonzo Oakes, Taylor, 
Wis. 

373,160 Electric train signal apparatus ; Joseph 
C. Tiffany and John R. DeMier, Las Cruces, assign- 
ors, by direct and mesne assignments, to the De 
Mier Electric Train Signal Company, Albuquerque, 


New Mexico. 

373.207 Mail box indicator; Jacob P. Tirrell, 
Somerville, assignor to John Z. Rogers, Winchester, 
Mass. 

373,211 Magnetic separator; Jonas Wenstrom 


Orebro, Sweden, 

873,289 Sectional draw rod for placing electric 
wires in underground conduits; William H. Hart 
Brooklyn, N. Y., assignor to William H. Johnstone 
Philadelphia, Pa. 





373,334 Battery jar; Charles A. Brown, Port- 
land, Me. 

373,369 Automatic regulator for dynamo electric 
machines ; Charles D, Jenney, Indianapolis, Ind. 

373,38? Railway telegraphy; Granville T. Woods, 
Cincinnati, Ohio, assignor to the Woods Electric 
Company, same place, 

373,394 Electric cable; Amos E. Dolbear, Somer” 
ville, assignor of one-half to Francis M. Holmes, 
oston, Mass. 

373.399 Electrode for forming clots in varicose 
eins ; Jonathan R. Hamilton, Minneapolis, Minn., 
assignor of one-half to Lyman R. Palmer, same 


place. 








William Marshall, 
Manufacturer of ELEcTRIcaAL CoNDENSERS. 
SranpDsrps A SPECIALTY. 
Rooms 2 and 4 Universi pate 
Corner Waverley and University Places, New York. 





PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE, All busi- 
ness reccives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 

All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
‘18 Park Row, N.¥, T.J. McTIGHE, Manager. 


BUSINESS NOTICE. 

Carbon Manufacturing Machinery and two 
we for sale at auction on NovEMBER 

TH, 1887, at 10 a. m. at the entrance of 
County Court House, Cleveland, Ohio. Can 
be seen, part at Wallace & Son’s Manufactory, 
Ansonia, Ct., and part on application to 
Whitehead, Gallagher & Richards, 745 Broad 
Street, Newark, N. J. 

F. C. MoMILLEN, 


Ohio. 





Bug and Dust Proof 


BELLS. 


Hazazer & Stanley, 


Electrical Man’f'rs, 
39 and 34 Frankfort St, 


NEW YORK. 


A. TD. SRL E’S 
NEW PATD. ELECTRIC 
LAVA GAS TIP, 


The Cheapest and Best Burner in 
the market 


For Multiple Lighting. 
Send for prices to 
- A. T. SMITH, 
6 West 14th St., New York. 


KORTING 














—1 to 60 H,. P.— 


Most economica. En- 
gine yet offered to the 






public, and _ specially 
adapted for running 
dynamos. 
Addreee 


LIMITTD 


60 Barclay Strest, N.Y. 





WE GLADLY TESTIFY to the SUPERIORITY of the 





MUNSON 


Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re 
moved, no rivets and perfect evenness in heft, the 
result noise'ess with a perfect motion, which is 
yw mega: Bag FF me for asteady light. We use no 
other make. © character and responsibility o” 
the house is unquestioned. si ” 


TESTIMONIALS. 
Western Edison Light Co., H. WARD LEON 
ARD, General Sup’t. 
W. J. Buckley, Mgr. Ft.Wayne Jenny El. Light Co 
Thomson-Houston Electric Light, Herbert 
Wadsworth, Manager Western Office 
Brush Electric Co., Alex. Kempt, Special Agent. 
€xcalsior Electric Co., C. J. Reilly. Western Mer. 
Sperry Electric Light Motor & Car Brake Com 
201 Roval Ingurance Building 
J. H. Reld, General Manager of the Mather 
Electric Light Co., Chicago. : 
Wm. H. Purdey, Comm. of Pubtic Works, Chicago. 
John Mab, Chief Engin’r of Board of Trade, Chic, 
Cc. J. Mel 7" Sup’t Thomson-Houston 
eb. 
¥, St. Joe Electric Light and Power 
Co., St. "oe, Mo. 
Was. Cowete, Agt. Edison Light Co., New Orleans, 


OFFICE AND FACTORY, 
240 & 242 RALOOLPH ST..CHICACO, 





Receiver of The United (‘arbon Companies, 
Room 21, 236 Superior Street, Cleveland, | 


GAS ENGINE, 


@».. Korting Gas Beo'ne Co, | 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


Burglar Alarms, 
oxes, 


GENERAL OFFICES and PACTORY: 


DETROIT, MICHIGAN, 





| 
| 
| 
| 
| 
| 
| 
| 


| D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. B.R. Ave., NEWARK, N. J. 
?latinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 








L.C, KINSEY & CO., ALL SIZES 
WILLIAMSPORT, PA. pon 
Re f 
Co. of New York, for the State of Pennsylvania | QUALITIES 


(except Philadelphia). 
| CONTRACTORS FOR ELECTRIC LIGHTING. | 


|  Keonomical Increase of Central Lighting Plants 
| by Accumulator. 


ONLY SYSTEM THAT DISPLACES GAS. 


_E: P. GLEASON, MFG. CO., 


For Electrical Purposes. 


EUGENE MUNSELL & (0. 


218 Water Street, New York. 








181-189 Mercer St., New York.” 


— MANUFACTURERS OF — 









Electric Light Fittings 


AND APPLIANCES, 


} —IN— 
™ Brass, Iron, Glass 
and Tin. E 36. 


E 18. 
Shade and Globe Holders, Pat. Insulated Joints, Filament Lamp (Clusters, Wire 
Guards, Lamps and Lanterns, &c., &c, 
Etched, Sand Blast, Cut Flint, Opal and Colored Globes and Shades for Arc and 
Incandescent Lighting. 


SEND FOR CATALOGUE E. 


The Empire City Electric Co., 


1S Dey Street, New York, 





Manufacturers of 


Telephone, Telegraph, 


AND 


ELECTRIC LIGHT SUPPLIES. 


| WRITE FOR PRICES. 





























Heclanche, 


The Standard Open-Circult Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED DPON BY LMITATIONS, 


It dealers have not the Genuine Battery, 
send direct to ua for Price-List. . 


THE LECLANCHE BATTERY CO, 


149 West Eighteenth Street. New York, 
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NEW YORK BELTING AND PACKING CO. S ifa Se 
vn ee teeciotnmmsae | BOISON JIACHINE WORKS, 
——— VULCANIZED RUBBER _-— 


——— Schenectady, N. Y. 
In every form adapted to mechanical purposes. MANUFACTURERS OF 


MACHINE BELTING, — igsiiiTt0 WIRES, FLNBLE CORDS AND CIBLES, 


This Company has Manufactured the Largest Belts madein the 
World for the principal elevators at Chicago, Buffalo and New FOR 
York. 


We mao a Superior quality of Belting for Mleotrio Lieut] ‘To lanhone, Telegraph » Electric Light. 


running machinery. 
JOHN H. CHEEVER, Treasu. er. JAMES F. KELLY. 
PERSICANER & CO., Hamburg, Agents. GENERAL SALES AGENT, 


“THE CAMPBELL LINE WIRE,”|?2Dey Street ete Baden 


This company controls all the Patents = Are Lighting issued to Chas. F. Brush, of Cleveland, 
FOR ELECTRIC LIGHTING. Sor the New England States, New York, Pennsylvania, New Jersey ,Delaware, Maryland, 


A Substitute for Underwriter Wire. A Durable, Well-Insulated and the District of Columbia ; also the Swan Patents for the same territory. 


and a Fire and Water Proof Wire THE BRUSH-SWAN ELECTRIC LIGHT CO. 


MANUFACTURED AND SOLD ONLY BY THE 


CAMPBELL ELECTRICAL SUPPLY CO., — 


95 MILK STREET, BOSTON, MASS. Se te a ny St, ' 
New York Agents. Knapp & Hague, 52 Fulton Street. . NEw ORK, OV. 9; 188 7: 
Tue ELectricaL Review, New York. 
























































For the Electrical Review’s New : 
W Rg i T E Catalogue of all Electrical and Scien- Gentlemen: In reply to a card in your paper of the 
tifle Books. Brush Electric Company, we hereby notify all persons who are 
13 PARK ROW. NEW YORK. |lusing or contemplate using the Brush system of Electric 
—_—_—THE— Lighting in this territory, that until the issues between the two 
Companies are decided by the Cozr¢s, all payments for Brush- 
TUCKER ELECTRICAL MEG. 60., Swan Machinery, and all orders for the same, must be made to 
this Company. 
GENERAL CONTRACTORS, BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND. 
OFFICE, 35 BROADWAY, NEW YORK CITY. hin 














SS a 


NON-MAGNETIC WATCHES. 


THE ONLY WATCHES MADE CONTAINING 


PAILLARD’S PATENT NON-MAGNETIC INOXYDABLE COMPENSATION BALANCE AND HAIR SPRING, 


WHICH ARE 


UNINFLUENCED BY MAGNETISM OR ELECTRICITY, 


AND WHICH ARE ADJUSTED TO TEMPERATURE. 



































| , | 
THESE NON-MAGNETIC QUALITIES ARE IN THE MOVEMENT (OR WORKS) AND REQUIRE NO SHIELD OR OTHER PROTECTION. 


Especially adapted to the use of employes of Electric Light and Telephone Companies, Engineers, Conductors, 


and all whose business calls them among the multiplicity of Electrical Devices. 





ASK YOUR JEWELER TO SHOW THEM TO YOU. 


GENEVA NON-MAGNETIC WATCH CO., Limited, General Offices, 177 & 179 Broadway, New York. 


Send for Catalogue and Mention This Paper 
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AMERICAN AND FOREICN BOOKS 
ON ELECTRICITY AND ITS APPLICATIONS. 





ELECTRICITY, MAGNETISM, ETC., ETC. 











PC ee | Se re ree et eee 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

PIOURS 5-0 0466 caciconasipe tet SRAVEeO Sade e oe see padees ess scehicsrdveresereseecoe 75 
Avery. Modern Electricity and Magnetism. Cloth.......... ...c..sseeeeeeeees 75 
Anderson. Lightning Conductors. Cloth. . 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages 

le NI att Rar ne cee orca Kee vecssisneed whesusetiesgindiees te0sae'e 50 
Baile. Wonders of Electricity. . Sevlaias ie > rie eatlies Kins trpreineenneee’. ee 
OW, | DE sb ccc pbc cddsieeecarne sdesusediboc cael oS aseewe ‘oi 4 00 
PO ..  A Ge I as hen.650 6. sneer goede. sede coesincnn'ss Caineeininsw addons 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages...............65 cesses 75 
Blakesley. Alternating Currents of Electricity. Cloth................esseeeeees 60 
Bottone. The Dynamo. How Made and How Used. A book for amateurs. 

Ci esataknc cae ewan: BEAL ANTISENSE, CHORUS GAOAEe Sere e eee rE Nw 1 00 
Cavendish. Electrical Researches. Cloth . 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations... eave eaesden 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 0 diagrams. Pave. eaetisee 1 50 
Davis. Manual of Magnetism, Galvanism, etc. . pescnpunees* ee 
Deschanel. Electricity and Magnetism. Oe a a vaca 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages.................-..... 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

Pc Se ee ee Ee re er Pe er errr me 60 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition...............:... 75 
Dyer. Induction Coils; How Made and How Used. Boards. . ash abeenbeen aT 50 
Electricity in the os eceuinbabmenaie 6 00 
Esson. Magneto and Dynamo Electric Machines and Accumulators. 311 pages 

Rs Se ee ee errr eee ee ee 00 
Everett. Units and Physical Constants... RE ere eee me. 
Fahie. Mag neto and — Electric Machines ....... .......s0ccseceesceeeee 40 
Faraday. Experimenta Researches in Electricity. 3 vols., cloth. . --. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 0 pages, 180 illustrations... 2 50 
Ferguson. Electricity. Ciotk.. = cose 
Fleming's. Short Lectures to Electrical Artisans ..............+.ssseeecscesees 1 50 
Francis. Electrical Experiments .. 2 50 
Gordon. School Electricity. Cloth, "262 pages, "139 illustrations... Setccnee a Ow 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth..... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteard Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth . wane sree ets 80 
Gore. Electro-Chemistry, Inorganic. Cloth, 138 e.. 80 
Guthrie. Magnetism an ‘Electricity. 1 25 
Heap. Electrical Appliances of the fakin Day. “Cloth... 2 00 
Hospitalier. Dome. tic Electricity. Cloth, 229 pages, 155 illustrations ........... 3 00 
Hospitalier. The Modern Applications of Electricity. Cloth pecden dace eae 
Harris. Rudimentary Electricity. Flexible, 69 illustrations .................... 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations. . re 
Harris. Galvanism, Animal and Voltaic Electricity . pate 60 
Hering. Winding Magnets for Dynamos. 63 pages....... ......-00eeseeeeeeee 1 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 1 50 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

III eins ced sspndhs sistas ear eens AIR AMON ROCTEH Rede is ds Senne 6 00 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

Ca 6.950598 ROR TENA OE OAS Decne emNe Ode. vase ss Ueda Coes 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth,......... 1 00 
SASDATNS PIRGNEG SNE BACNIS WMEIOD. 6 6 aciccccccecces Cabs cbieewieneseseesonees 1 00 
PP ee ee eee rer ee ete ree 5 00 
Lock. Workshop Receipts. Devoted donee to Electrical and ens sub- 

jects. Cloth. aa : 2 00 
Mahon. Principles ‘of. Electricity. . 5 00 
Martin & Wetzler. Electric Motor andits Applications. "208 | pages, '199 illustrations. 3 00 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol., 1, cloth, 

Ce rr NS oasiierclen eciasn ohn obo cece einrslenaseneasyaeeuse sivdede 7 50 | 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates, and 105 

IE te carat anette noah ett Valtiins wens mane Monten CES ECdeO b.6'60 Sr 8 00 
Maxwell.. An Elementary Treatise on Electricity. 6 plates, 54 illustrations....... 2 00 
May. Bibliography of Electricity................... ila Salgado eaeikewi mine apna 2 00 
CC IaTO;, Te Oe ee SOON 655.5 00 680 a 6o 0 oc Rte tone 4, Ve Stee usewsedeseas 75 
Merwin. Patentability of Inventions. ..................cceeeeeeeeeeeeeeceeees 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated................--.08. 2 50 
be ee ee Se er ee 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations. . 60 
Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and Tables. . 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations... 2 50 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated.............. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. ee 40 
Parkinson. Qoeen Femeranls 60 Indie... ....ccccsecccscsesococcvcesess 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

RONG icin oa cane D da eae ein hs wed oad (5) Wwek ly Dace Cte Ete e Abawes'e-weeees 8 00 
Plante. Storage of Electrical Energy. 268 pages, 89.llustrations................ 4 60 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations... 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 283 pages, 

3G TN att ate ee Ais 66a os edn sitdene seeteaeivenelenveedae 00 
Rankine. “Ties GG eee Ce OOD, oie nec ccecvedvcsicavesseea ces +0 es 4 00 
Reports of the Committee on Electrical Standards. Cloth ........... dis + vee ceed 3 75 
A a er er eee £0 
Salomons. The Managementof Accumulators:............2...s..sssceeceeecees 80 
Spang. Treatise on anne Protection. Cloth, illustrated. ...............00. 75 
Sprague. Electricity: Its Theory, Sources and Application, Cloth, 650 pages.. 6 00 
Stewart & Ge. Electricity ont seston. 497 pages, 223 illustrations... ..... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth............. 60 
Poche Ce Eo rive cdadacwrs. |. cd donevvesstbeecsdunwcsenes 2 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 

ONE. . sccvienrstice bene sites Cas He Geode nals Kee bind Cede Comp H4s 6500 Laces Cas eses 25 
Thompson. Recent Progress i in Dynamo Electric Machinery..................-. 50 
Thomson. Electro Statics and Magnetiam. .........ccsccccocccccccccccccccececs 5 00 
"TRORONGN, “eI SE bio be: Gone cover ecepheds Moehteanes rene seers 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth.... . 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Cloth, 268 pages.......- .-scsercessecencecscssecceccee soccccvccccseeens 2 75 
Wonders of Acoustics; or, The Phenomena of Sound. “Cloth, BO PAB, oo... v0 <0 1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth.................. 2 50 








Welch. Table of Relative Weights of Copper Conductors... .........-20++ secs 10 
Wigan The Electrician’s Pocketbook. LKnglish edition of Hospitalier’s ‘‘ Formu- 
larie Practique de 1’Electrician,” —_ 318 pages, 48 illustrations........... 2 00 
Woodward. Arithmetical Physics, Boards... .cccccscccvtccsctvvecvccccccccecs 40 
TELEGRAPHY AND TELEPHONY. 
Abernethy Commercial and Railway Telegraphy. Illustrated, cloth............ 2 00 
Beechey. Electro-Telegraphy. Cloth, 86 illustrations...............- ++ sseeeeeee 40 
Clarke & Sabine. Electrical Tables and Formule. ERIS Te fee reer er 5 00 
Culley. Hand-Book of Practical bien 7 nh Cloth, 442 pages ........0... «2+. 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections.. ........... 2 00 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth............. 6 00 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages... ..........- seeeeee 8 00 
Field. History of Atlantic Telegraph. ...........cccsseccsccvccccscecs Rat sesiens 1 25 
Globe Telegraph Code. .............- ss seceesccecceecccscceencpece cree seeeeees 2 00 
Hoskiaer. ing and Repairing Electric —_—— h Cables, Cloth............. 1 50 
Hoskiaer. uide for the Electric Testing of Telgrapi Cables. Cloth.......... 1 50 
Jones. Historical Sketch of the Electric Telegraph .........00.ccccescecccccece 2 00 
Lardners. Electric Telegraph Popularized ............+.s00sseseeeersseeeeeeees 1 50 
Lockwood. Electricity, Magnetism and Electric Lem i Cloth, 876 pages.. 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 
oe RD eee, Se ee Re ee Si a ee 1 00 
Maver & Davis. The Quadrunton., -CROGh; BIR DARI ccs .. « veccs vce cencscecvese 1 50 
i a eS ry Pe eer eee eee 4 00 
Pope. The Modern Practice of the Electric Telegra - Cloth, 70 illustrations. . 1 59 
| Plum. The ny Telegraph During Our Civil War. Two vols., portraits and 
nk FR I ee OS FRE SLE SAN ee 5 00 
Preece & Siveright. EE ee ee eo a EE eee ee eee 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 184 illustrations. 1 25 
ROE, “POONER MTCC Eis 55a vhnnc ce. cvawin se sce) nsine ate weenasiege scien se 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manualof Telegraphy. 31 illustrations, paper................. ee 80 
po een er eer eee eee ee ee ee 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
ee 8 Ree a ee ee ee ee 1 50 
Williams. Manual of Lanes 9 Cloth, 327 pages, 90 illustrations............. 4 00 
Doelbear. The Telephone. Cloth, Sigs il Sai. sar i ala aaa 50 
Du Moncel. The Telephone, the Microphone, and the Phonograph. 70 illustra. 
MOU con: in cwdee'ena baccsarter sips wcars maaumebe es + eee hseemer sees « 1 25 
Lockwood. Practical Information for Telephonists. ae ee 1 00 
Prescott. Bell’s Electric Speaking Telephone, 526 pages, 830 illustrations....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
BIBVIDES 6 6:65 ei ceccccuvssecarecgu cn tbesccse seep ee ere Ss sasceeetSbed a0 3 00 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light. Its History, Production and Applica- 
MR cna Scacae: eamresestae ovis tdSmamep ee valy nae asiecscsecccens.s 5 00 
| Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 00 
| Day,  Zeectree Saeet APICNIIG, CHOU 5 oi.o ico cnne wove osesseserccesicressces 40 
| Du Moncel. Electric Lighting. 66 illustrations, cloth.................0..0 0000s 1 2 
Dredge. Electric Illumination. 2vols., cloth. Vol. 1 (scarce), $15 00. Vol. 2.. 7 50 
Electric Lighting Act, 1882, also the Rules of Board of ie, October, 1882... .. 2 00 
Gordon. A Practical Treatise on Electric EE ae a ee ee eee ae 4 50 
Hammond. The Electric Li re BE OME TEOMROS, “CUCU... coc cicdeccecccsccccvvees 1 2 
Holmes. - Practical Wlectric Lighting. Cloth... 6. ..ccccccccsvccccccccsisecoves 1 00 
Higgs. Magneto and Dynamo Electric Machines. 2 00 
Hop SOGOU, ZOVMNINT UUCUUOINT.. TOON 000s vaccwececccovcseccce vc ces¥eses 50 
apps. Tloctric Tramemiasion Of WaGGgy. ...o.0005sceccccceH- sev sacscscccccecse 3 00 
See) ae SORE RI acca pct codices! erin KosvinpeeRe epi eeess +04 ceees 3 00 
| Prescott. Dynamo-Electricity. Cloth... ..........seeesessecsecesreeee ceeeees 5 00 
Stephen. Wrinkles in Electric —-« ing. Cloth, 45 pages, 23 illustrations........ 1 00 
| Swinton. Electric Lighting. Its ples and Practice. Cloth, 180 pages...... 1 50 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth............ 2 50 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth................ 5 00 
Schoolbred. Electric Lighting and its Practical Applications.................... 2 00 
Thompson. Dynamo-Electric Machines. Illustrated, boards. . svaineieeee-esees 50 
Thompson. Dynamo-Electric Machinery, 57 illustrations, algae Rentals 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 824 illustrations..... 5 00 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
PN «ccc vas ci nene ae gue aag aden eas rams tadephe st aielak aa Sek ges o¥a kev! 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations....... =8 00 
Du Moncel. Electricity as a Motive Power. Cloth....... ....sssee-eeeeeeeeeee 8 00 
Kapp. Electric Transmission of Energy and its Transformation................. 83 00 
| Luce. Electric Railways and the Electric Transmission Power. . Illustrated, paper, 
BUG, GI. - Ads aha caee.s kas bspade at sins 10 pp enaane deta ata pe aime ss 1 00 
Urquhar. Electro Motors. Illustrated............... OF oat ewssls otisee tvepedeee es 3 00 
TESTING AND MEASUREMENTS. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 p Se cncisincwiis so 5 00 
Lockwood. Electrical Measurements and the Galvanometer. SA 1 50 
Smith’s. Dynamonctric Measurements, ..........cccecsescccdccccccccecseccceves 40 
ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. >? 
Fontaine, Fee Onyaie. “C100, SOG PAROS 6 cnc ceacceesscwoesccssccteccceccences 8% OO 
Gore. The Art of Electro- “Metallurgy. IO, vv cue cceswcocevevscece 2 25 
| Napier. A Manual of Electro-Met 'y: ec iewasagnnsanannedon 8 00 
Urquhart. Electrotpying. - A Practical Manual .............sssseeseeeeeeeeere 2 
Urquhart. Electro-Plating. Cloth.................. Nike fos WeGablede sekecaceese ~2 0U 
Wahl. Galvanoplastic Manipulations. Cloth...............ccceeessccscececees 7 56 
Watt. Electro-Metallurgy, Practically TreateG. Cloth..............eecereeesees 1 00 
Watt. LElectro-Deposition. Cloth, 568 pages, 144 illustrations..................- 8 50 
Wilson. Stereotyping and Electrotpying. ee erat 2 00 


& Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt of price. Remit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO. 


oO. 


P. 


BOX, 3329. 


13 PARK ROW, NEW YOREF 
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EDDY ELECTRIC MFG. CO. 


MANUFACTURERS OF— 


AUTOMATIC ELECTRIC MOTORS, 


(MATHER PATEN 


In all sizes, from 1-2 H. P. upwards. 


no rheostat, are perfect in regulation, simple in construction, and thoroughly 


The efficiency of ditch motors is over 92 per cent. 


They require 
and substantially built. 


ALSO MANUFACTURERS OF 


The Mather Dynamo-Electric Machine, 


For ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, dc. 


These Machines cannot reverse, use no water. do not spark, and are noiseless. 


THE EDDY ELECTRIC MFG. coa., 





Satisfaction guaranteed. 


HARTFORD, CONN. 





ROYCE & MAREAN, 


DEALERS IN Cc. BAXTER ’ 
ELECTRICAL APPARATUS | Msmttccmrotsntpesierin 
elograph and Telephone Supplies, Electrical Goods and Supplies 





No. 1408 Penna, Avenue, | 
App. Willard's Hotel, WASHINGTON, D.C. 


40 FULTON ST., BROOKLYN, N. Y. 





CHAS, EK. WEAD, Pres. H, M, LINNELL, Gen’! Manager. 


The Hartford Dynamic Company, 


CONTRACTORS AND EXPERTS, 


Contract for the erection and installation of Steam and Electric Plants 
complete from the fire box to the lamp. 
"THEY CLAIM 


1. That a good light with safety for the Consumer, and dividends to the Stockholder, 
depend as much upon the Line as the Station. 

2. That the services of an independent Expert are as necessary to the intending Pur- 
chaser of a Plant, as those of an Architect to the House Builder. 
non-3. That the Profits from most existing Plants can be largely increased, and many 

paying Plants be made profitable by the advice and assistance of Haperts. 

If You intend Purchasing or Enlarging your Plant, or 


If you are dissatisied with the net earnings of your Plant as compared with the 
representations which induced you to purchase, correspond with the 


HARTFORD DYNAMIC COMPANY, Hartford, Conn. 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 


TH E 


Edison ElectrieLignt6o, 


16 and 18 BROAD ST.. NEW YORK. 





Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvuTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Sznp roe CaTALoGuE. 











D. A. Daneie=, President. 
J. B Crovuss, Vice-Pres’t. 


The STANDARD CARBON CoO. 


Cleveland, Ohio, U. S. A. 


W. H. Boutron, Sup't. 
H. A. Tremarneg, Ass’t Sup’t. 


C, E. Frenou, Sec’y. 
W. G. Smrru, Treas. 


MANUFACTURERS OF 


THE BOULTON, CLEVELAND AND CRYSTAL 


CARBON POINTS NO BATTERY MATERIAL 


CAPITAL $500,000.00. CAPACITY 100,000, Daily. 


THESE GOODS SPEAK FOR THEMSELVES. 








EUGENE F. PHILLIPS, W. H. SAWYER, 
PRESIDENT. 


S 


Ate 
ites 
Sat 
ter 





PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT suieee 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR W.RE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 18 Cortlandt St. 


P. C. ACKERMAN, Agent. 
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WE MAKE THE BEST 


DISQUE LEGLANCHE BATTERY 


IN THE MARKET, 
AND GUARANTEE IT. 


WE WILL REPLACE WITHOUT CHARGE ANY POROUS CUP WHICH FAILS TO GIYE SATISFACTORY SERVICE WITHIN NINE 
MONTHS FROM THE DATE OF ITS MANUFACTURE, IF THE CUP BE RETURNED 
TO US SOUND AND WHOLE. 


WESTERN ELECTRIC COMPANY, 
CHICAGO, ILLS. 
BRAIDED: OR TAPED INSULATED WigE., “Shultz Belting Company, 


MANUFACTURERS OF 
THE BEST LOW PRICED WIRE IN THE MARKET. 
ACID, GAS, LIME AND WATERPROOF SHULTS PATENT FULLED LEATHER GRELTING AND LACE [ERATHER. 
CABLES AT VERY LOW FIGURES. Office and Factory: Cor. Bismarck and Barton Sts., St, Louis, Mo. 


- a a‘ yg Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
NEW YORK INSULATED WIRE COMPANY. | strength of ithe) —— is not tanned bat 1 pewenas ames and jeomeaee by our potent process Our Belting 
11 Central Street, Boston, Mass. 452 Broadway, N. Y. is_ more - -, By B- DE. S. ene One DOWar ~ a eett. er, and ts the only perfect 
’ ’ . ELECT LIGHT BELT MAD its in all citi for trial 
W. 8. DOWSE, Gen’l Supt, 8. B. GALLAMER, Sec’y, JAS. W. GODFREY. Gen'l Mer, | GLRCTRIC a —_ es. Bend for 


LINTLE “MeDONALD CUT-OUT Jarvis Engineering Company 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


PATENTED MAY 20, 1886. 5,000 INUSE, for Electric Lighting and Power Stations. 


AGENTS FOR 
ARMINCTON & SIMS ENCINES, 
SEND FOR CIRCULARS AND PRICES JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 


J. A. POWERS, 61 OLIVER ST., | 109 LIBERTY ‘T, "| ST LME st. 


BOSTON. NEW ___ NEW YORK. 
TROY, NEW YORK. SEND FOR NAW CATALOGUR. 


AMERICAN SYSTEM OF ELECTRIC LIGHTING. 


WOOD PATENTS 


















































CHICAGO, 








OWNED AND MANUFACTURED BY THE 


ZAMERICAN RLECTRIC [Vf ANUFACTURING @MPANY 


18 CORTLANDT STREET, NEW YORK. 


_ 
For Simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy of Power in Operation, Freedom from 


Getting out of Order, and Absolute Safety of Armatures from Burning, 


THE AMERICAN DYNAMO HAS NO EQUAL. 


NTENDING PURCHASERS, WHETHER FOR ISOLATED PLANTS OR CENTRAL STATION USE, DESIRING TO INVESTIGATE THE MERITS 
OF THE AMERICAN SYSTEM, ARE REQUESTED TO WRITE TO ANY OF OUR CUSTOMERS. 


OUR PATRONS ARE OUR FRIENDS AND SPONSORS. 


FOR FURTHER PARTICULARS, ADDRESS, 


AMERICAN ELeEcrric MANUFACTURING COMPANY, 


18 CORTLANDT STREET . : Z NEW YORK. 
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THE BAXTER ELECTRIC MOTOR. 





This Motor is now reaay w put upon the;market. 
The most perfectly governed motor ever made, manufactured 
for both Arc and Incandescent Circuit. 
a 


CORRESPONDENCE SOLICITED. 


hidress The Baxter Electric Mfg. and Motor Company, 
11 SOUTH STREET, Baltimore, Md, 


Factory A, Constitution and Monument Sts. Factory B, Buren and MonumentSts. 
New York Office, 146 Broadway. 














SAWYER-MAN ELECTRIC CO. 


—— LICENSEE OF THE :—— 


Consolidated Electric Light Company 


——: OWNERS OF THE SAWYER-MAN PATENTS. :—— 
* a 


PHILADELPHIA OFFICE: 


No. 808 Walnut Street. 


BOSTON OFFICE: 


No. 33 FEDERAL ST. 





Aalkie). 








GENERAL OFFICES: 


Mutual Life Boilding, 


No. 82 NASSAU ST., 
N. Y. City. 








¢ Cc joy 
+ 


cy VRS) ‘ 
Vv YY 
The DYNAMO of this Company is AUTOMATIC in its regulation, and will maintain a UNIFORM LIGHT, with ALL or 
ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and will MAINTAIN its CANDLE POWER during 
its Guaranteed Life. 
Pians and Estimates Furnished for all kinds of Incandescent Lighting. 


ESTIMATES FURNISHED for THE THOMSON-HOUSTON SYSTEM of ARO LIGHTING. 


BOOK 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. P. 0. Box 3,329. 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., eto. 


PRICES AND SAMPLES ON APPLICATION aT 


No. 159 Front Street, New York Citv. 


Aerial or Underground. Any number 
of Conducting Wires, 2 












GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 


Does not deterio. 
rate, and for 
















underwater or , 

é 
underground Os Stee, — nd 
is the most wid 

eee. 


Reliableand 
Durabdie, 









River Castes, Ao 
Gutta Percha f. 
Insulation. 





Burglar 





Alarm, 
Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Sor Cable Splices,and Pure 
G.P. Goods of every variety. 








































Marks’ Compound Wire, for Battery Coppers. 


acid Vessels, Pipes, Vats, Etc. 











Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 
r SOLE MAKERS 
Porter-Allen & Southwark 
Engines. 
Blowing & Reversing 
Engines, Steel & 
* Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 


INQUIRIES SOLICITED. 


PHILADELPHIA, PA. 


THE EDGERTON ELECTRIC MOTOR CO. 


GUARANTEES its Armatures 
Against OVERHEATING 
and WEAR. 

Motors now ready for Market. 


SLOW SPEED. 
POSITIVE DRAUGHT. 


The Edgerton Direct - Acting 
High Pressure Electric Pump a 
specialty. 

Address correspondence to 




































W. E. SHARPS, 133-137 North 7th St., Philadelphia, Pa. 





Mutual Electric Mfg. Company, 


EXPERIMENTAL WORK A SPECIALTY, 


MANUFACTURERS OF 


Knowles’ Central Station Regulator, for controlling the Entire Circuit. 
Knowles’ Arc and Incandescent Electric Light System. 

Knowles’ Automatic Fire Alarm System. 

Knowles’ Ammeters. 

Knowles’ Voltmeters. 


Knowles’ Automatic Time Switch, for Cutting Out Storage Batteries. 

Knowles’ Automatic Circuit Cut-Out, for Arc Circuits when Charging 
Storage Batteries or Running Motors. 

The Johnson Rubber Composition Boxes, for Storage and Acid Bat- 
teries. . 


ALL KINDS OF ELECTRICAL APPARATUS MADE AND REPAIRED. 
WE GUARANTEE SATISFACTION AT BOTTOM PRICES. 


OFFICE AND FACTORY: 


292, 294 and 296 Graham St., 387, 889 and 841 Classon Ave., Brooklyn. 


New York Office: No. 20 Nassau Street. 


Telephone Call, 770 Williamsburg. 
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PHOINIX GLASS COMPANY, Underground 


THE 


Electric Conduit 





(WORKS, WATER CURE, BEAVER COUNTY, PENN.), 


LINE OF 


GLOBES 


AND 


AND 





f 
Fig.259 


MANUFACTURERS OF A FULL 


\ ELECTRIC LIGHT 


SHADES, 
Both Arc 


INCANDESCENT, 


and 








In Opai, Flint 


Effects, in Opa- 
lescent and oth- 
er Colors. 


729 BROADWAY, 
Cor. Waverley Place, 
NEW YORK, 


A 43 SIXTH AVE, 


PITTSBURCH, PENN. 


WATER. “PIPE co. 


Manufacture a conduit for Electric Wires so that 
| each wire can be cut or spliced at any place on the 
line, same as if they were strung on poles. The 
cost of a conduit is very little more than poles and 
insulators for the same distance, and when cost of 
repairs incident to wires subject to the elements 
is considered, our system is incomparably cheaper. 


Full information obtained from 


F. L. DANA, Secy., 


Denver, Colorado, 





rt Glass 


AND 








Fig.260 





© tandard +. 


TELEGRAPH AND TELEPHONE APPARATUS,= 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “pQsT’s” MAGNETO BELLS, 16 vesey street 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :—-FULL LINE 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices 


Sole Manufacturers of the Hess System, Guest Call, Fire Alarm and Annunciator Combined. 


Ge” ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. 23 


Cincinnati, Ohio, U. S. A 























MANUFACTURERS OF 





caieioal ‘ 


itt has tngine Agency, 


NEW YORE, 


Werks, A.C, Manning & 60., 








eeenmneneiediieeeamee 


47 DEY STREET, 


REMOVES odie MAY IST, 














4, J. DICK EY, Pres, gree - H, KORTY, ‘Treas. 


MIDLAND ELECTRIC CO., 


OMAHA, NEB., 


DEALERS IN ss 
Electrical Apparatus and Supplies, 
Fire ange Abr, gts ces itor, 





PROTECTION FOR WATC 














a —The Anti-Magnetic Shield is an absolute protection from 








, all Electric and Magnetic Influence. Can be applied 


to any watch. Full Experimental Exhibition and Examination, also full assortment of the 


watches complete at 


F. 8S. GILES, Agent, or GILES, BRO. & (0O., Chicago, Il. 
~ 


ANTI-MAGNETIC SHIELD & WATCH CASE CO.. 


18 John St., New York. 





ALFRED F. MOORE, 


Manufacturer of 


=e |Insulated Wire, 





Brownlee & Co., 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS. 
CEDAR TIES, 


For Electric Railways. 





w.R. corenns, > oo- 
21, ies 


conse TUBES. seo 
NNUNCIATORS, 
Electric : Mechanical Bells. 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 








THE 


AMERICAN ELECTRICAL DIRECTORY, 


Handsomely Bound and Finished in Cloth, Con- 
taining 500 pages devoted to the 


INTERESTS OF ELECTRIC LIGHTING. © 
A Comple e List of All and a Report of 
Each Electric Light Oo. in Norta America. 
A Handy Book for Reference, 
— PRICE, $2.00 — 
Published by the 


STAR IRON TOWER CoO., 





Fort Wayne, Ind., U. S.A. 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Anmnunoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 





AUTOMATIC (ULOFF 
ENGINES 


Embediying © Sow eyseemn @ Rew system 


of Abostate Reale. 
ep eT teen onteieee of 


Fone ever o sirens se Bena We ge 


for circular 


BALL ENGINE Oc co. ana 





vase | TELEGRAPH, TELEPHONE AND 








SHEPARD’S [-seo. ] CELEBRATED 
Sorew-Outting Foot Lathe. 
QAP LATHE, $125. 
Foot and Power Lathes, 


Drill Presses. com, | 

Attachments, 

o—_ — rilis, Dogs, Cal. 
ts) 

ious of cattite for amateurs 

or artisans. Address, 


we H. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 













—LEFFEL— 
WATER WHEEL. 


Seno For CATALOGUE. 


JAMES LEFFEL « Co. 


THE OLD RELIABLE 





SPRINGFIELD, O.. on 110 Liperty ST.. N.Y. 





OUR NEW 


LEGLANGHE FARADIC MEDICAL BATTERY, 


Our Leclanche Faradic Medical Battery is of a new and 
entirely original design. 









at 
white acid be tte 
t , tae setancae PARADIC bas 


ntec 
red c X6% Xx! of ~ 3 > in at size 
the s low price nee of be te 


THEE. $. GREELEY & COMPARY, 


(Successors to L. G. Tillotson & Co.,) 


Manafacturers, Importers and Dealers in 


ELECTRICAL INSTRUMENTS 
AND MATERIAL OF EVERY 
DESCRIPTION, 


Nos. 5 and 7 Dey Street, 
NEW YORK. 








WATERHOUSE STANDARD ELECTRICAL INSTRUMENTS, 
AMMETERS, VOLTMETERS, 


* So Constructed that their 


RELIABILITY IS ASSURED 


Without Frequent Calibration. 
SEND FOR CIRCULAR. 





The Waterhouse Systems of Arcand ~ 
Incandescent Lighting show great 
economy of power, are instantaneous- 
ly automatically regulated and pro- 
duce fine steady lights. 


The Waterhouse Blectie and Manufacturing Co. 
Factory, Golt’s West Armory. HARTFORD, Conn. 
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THE BECK AUTOMATIC ENGINE 


Electri ht Service and all other purposes 
—— at Economical in Steam (onsump- 


tion. Does not race. Speed constan r varying 





for Catal i —,- * 


TAYLOR MF’G Co., 
Chambersburg, Pa., VU. S. A. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From {0 to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT GAMBRIDGEPORT, MASS. 


Weitmyer Patent 


MANUFACTURED AND SOLD BY 


Foundry and Machine — Harrishurg Car Manufacturing Go. 


HARRISBURG, PA, 











Furnace, 














IDE AUTOMATIC ENGINES, PORT. AND TRACT, ENGINES, 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Forest City Electric Works, 


MANUFAOTURERS OF 


Cieveland’s Electric Light Cut-outs, 


Gang Switches, from 
5 to 40 Amperes. 


Quick make and 
Break uncon- 
trolled by the 
Handle. 









an Correspondence So- 
licited with Electric 
Light Companies. 


W.B.GLEVELAND, 


PROPRIETOR, 
26 S. Water Street, 
CLEVELAND, 0. 


NEW ENGLAND GLASS WorkKS, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 











9 In.—3¢ Horizontal Roughea 


WE MAKE A SPECIALTY 


ELECTRIC. GLOBES, 


OF ALL SHAPES, IN 





12 In.—3 Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W .LLIBBEY &SON, 


BOSTON, MASS. 


THE 


NewHavenGlockGo.'s 


NEW ELECTRIC 


WATCHMAN’S 


CLOCK > REGULATOR 


MILLS, FACTORIES, WAREHOUSES, 
BANKS, PUBLIC BUILDINGS, Ete. 


=> 


S A TIME-KEEPER, it 

is unsurpassed by any 
clock of the kind manufac- 
tured, and as a correct 
recorder of a 
performance of his duty, has 


watchman’ s 


no equal. 

A double registry of the 
watchman’s visit to 
station—jirst, at the 
itself, and second on the dial 
of the clock; one registry 
being an infallible check 
against the other. 

Send for descriptive cir- 
cular and prices. 


NEW HAVEN CLOCK (0., 


16 & 18 Park Place, 
NEW YORK. 


each 
station 








MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
Sree. Bortzrs, Heaters, SHarrine, Put- 
LEYs A¥D GEARING. 
THE LANE & BODLEY CoO, 
265 to 273 Water &t., 


















SEND FOR PRICBETS. 





LEATHEROID, 


The best Substitute for Hard Rubber for all Ulectric, Insulating am Mechanical Pure 
a costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 
EXPERIMENTAL WORK CAREFULI.Y AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for ils 
aye gay being double the power of most wheels of same diameter. It 

used by a number of the leading electric companies with great satisfaction. In the 
p Reet: use of water it is without an equal, producing the highest per cent. of useful 


effect, guaranteed, 
Our Horizontal ‘ Victor” is highly recommended, as no gears are required, and it can 


be belted directly to Dynamo. 
SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


HARD RUBBER. 
For all Hook Tnmaniore Window ules wit Heads, ey go  fandios, Tole 


Phone Receivers, 
THE BUTLER HARD RUBBER COMPANY, 
33 MERCER STREET, NEW TORK. 











eo 





18 


ELECTRICAL REVIEW 





- 


November 26, 1887 . 








AUBURN ELECTRIC CLOCK CO. 


No. 3 Green St., Auburn, N. Y,. 


Walchmal's Register aire Alarm. 


__ (PATENTED. ) 


WRITE FOR CIRCULARS AND CATALOGUE. 











SAFES, FARADAY CARBON cO.. 
Fire and Burglar Proof Safes QUE MILLION CARBONS MONTHLY. 


CAPACITY, 
Bank and Safe Deposit Vaults, Vault Doors, &e. Quality guaranteed equal to any in the market. 


Estimates and drawiugs furn PRICES LOW. 





athe 





DIEBOLD SAFE AND ne omany co., Liberal discount on large orders. © p 
W. H. BUTLER, Gen’l Agent, 79 Duane S8t., N. oy ‘ Pittsburgh, Penna. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORE. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries. 


Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment, 





SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO , 


TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS, 


PHOSPHOR BRONZE 
TELEPHONE WIRE. 


SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS. 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 


512 ARCH ST., PHILADELPHIA, PA. 


Owners of the United States Phosphor Bronze Patents. Sole Manu- 
facturers of Phosphor Bronze in the United States. 








rad Marks. 


- Phcupthn- Bionge. = 





THE 


Aneriedl Bell Telephone (iipal 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 


the right secured to this Company by the above 


patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 














THE EDISON [IGHT, 


THE EDISON UNITED MFG. 60., 
66 Fifth Avenue, New York. 


Estimates furnished for Isolated Plants, 500,000 Edison Lamps in use, 








VIADUCT ELECTRICAL WORKS, 


at RELAY STATION, B. 2 0. R. R. 
Office, N. W. Corner Charles and German Sts., Baltimore, MD. 
A. G. DAVIS, President. 





PURCHASE ELECTRICAL GOODS DIRECT FROM MANUFACTURERS AND SAVE 
ALL DISCOUNTS, COMMISSIONS, ETC. 





USE Maenero fienaL Batis. (No battery.) Protect your houses 
with BURGLAR ALARMs, light your gas with ELECTRIC BURN- 
Ers, safer, cleaner and cheaper than matches. 

HOTELS—Use our Gust CatL, to awaken and call guests by 
souvaing a bell in each room; invaluable at all times, but 
especially so in case of fire. 

FACTORIES, STORES—Summon foreman, porter, janitor or 
other employes on different floors with our Maenzro 
Bett. Always in order. 


NOTE—Send for Catalogue and mention this Paper 





“STANDARD.” 


THE TREMONT ELECTRIC LIGHTING COMPANY, 
Arc and Incandescent Electric Lighting 


Incandescent Lamps for Dynamos and Batteries, Motors of all Sizes and Descriptions, 
Primary and Storage Batteries for all purposes. 


OFFICE & WORKS, 10 MOUNT WASHINGTON AVE., BOSTON MASS. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
AuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Sgnp ror CATALOGuE. 


THE ARMINGTON & SIMS 
Automatic Cut-Of Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 

















CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 2,500 ENGINES IN USE. 
—SEND FOR CIRCULAR.— 


THE UNITED STATES ILLUMINATING C0. 


59 AND 61 LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM FARUES AND OTHERS FOR sae 
CITY OF NEW YORK ‘AND VIGIN 
Five years’ practical experience in the installation of these re oa systems of Arc and Incan- 
decent. ectric Lighting, enables the Company to give the most perfect, reliable and economical 
— 0 Lanting known 
ong the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 








New York Post Office. Western Rake Building, St. Denis Hotel, 

Washington Building,” Century C Coleman House, 

Mortimer Building, ew York "er b, Hotel . 

Union Ferry Co., Calumet Club Hotel Normandie, 
Pennsylvania R. R. Ferry ( as Club, Tribune Building, 

New York F Co., Union Club, 0 States C ouse, 
Mutual Lift aren Cc Associated Press Club, Brooklyn Bridge, and others, 
Breekiya E Hotel Victoria, Ti Stewart. 

Bechtel’s Brew: Staten Island, Hotel Broadway Tabernacle 





Royal, 
Opperm: s Brewery. Stat rtie B ay Brewery ned Square Ho otel, 
Equiteble aoe 


co’s, acific Railroad, 
E ey Hotel | Brunswick, Missouri, Kansas & Texas Railroad. 


Estimates Promptly made by Experts on application at the office of the Company. 


THE B. F. GOODRICH CO., Akron Rubber Works, Akron, Ohio, 


MANUFACTURERS OF 


HARD RUBBER GoOooDs 


FOR ELECTRICAL PURPOSES. 
Specialties of All Kinds Made to Order. SOFT RUBBER TUBING and RUBBER TAPE. 
Catalogue and Prices furnished upon application, 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. “Model and Expe and Experimental Work a specialty. 


53 and 55 North Seventh Street, Philadelphia. 
Send for New Catalogue and Price List. 


Standard Electrical Test Instruments, 


GALVANOMETERS, RESISTANCE COILS, CONDENSERS, 
KEYS, SWITCHES, SPEED INDICATORS, &c, 











Nos. 














In stock, Vitrite & Luminoid 60, Agents, 182 Fulton Street, LL 
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Electrical Accumulator Co. 


MANUFACTURERS OF 


STORAGE BATTERIES. 


Office, 44 Broadway, New York. 


Factory, NEWARK, N. J. 





This company is the owner of letters patent granted to Camille A. Faure, 
January 3d, 1882, No. 252,002, and also of a large number of ag 4 letters 
atent relating to storage ba tteries granted to said Faure, to J. 8. a 
. Ts and E, E. Starr, Jos. Swan, J. S. Beeman, W. Taylor, F. King, W 
Shaw, 8. Phillipart and otners. 


Said letters patent cover all known forms of sto 
electrodes comprise a support, combined or associa with a mechanically 
mixed or applied active material as well as other forms of storage batteries. 


The making, = ng or selling of such storage batteries infringes the rights 
secured to this any by the above patents, and not only manufacturers 
and dealers, but 1 in ividual users of such storage batteries, not furnished My 
this company, or its licensees, are responsible for such infringement, and 
the consequences thereof, and liable to suit therefor. 


We have brought suit in the Cireuit Court of the United States for the 
Southern District of New York against the Julien Electric Company for in- 
fringing our patents by the manufacture, use and sale of storage batteries 
having electrodes consisting of a support combined or associated with a me- 
chanically applied active material. 


. We propose to enforce our rights and those of our customers and licensees 
under said letters patent vigorously, and skall be obliged to bring suit against 
any and all infringers of the same, 





Secretary, 
J. W. MARSH. 


P. esidenat, 
GEO. WES TINGHOUSE, JR 


Vice-Pres. & Gen. Mgr. 
C. H. JACKSON, 


rea3urer, 
poe. H. DALZELL. 





STANDARD — poves vO, 





708 Penn Ave., Pittsburgh, Pa, 139 East Madison st, Chicago, Ill, 18 Cortlandt St, N. Y. 


MANUFACTURERS 


Insulated Line Wire, Underwriter Magnet, yf and Office Wire. 
THE WARING ANTI-INDUCTION and BUNCHED CABLES and ACHESON COMPOUND CABLE 


For TELEGRAPH, TELEPHONE, ELECTRIC LICHT and POWER, UNDERGROUND, 
SUBMARINE anc AERIAL. 


Light Leaded Cables for House Use. All Work Guaranteed. 


CHas. 8. WILKINS. kK. WARD WILALSS. 
ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA 


b NEW ENGLAND 
BUTT 60. 


Providence, R.ILI., 


MANUFACTURERS O 


BRAIDING MACHINERY 


FOR COVERING 








2@ANKLIN 5. CARTER. 











"Telephone 
ELECTRIC-LIGHT WIRE. 


SINGLE AND DOUBLE 


F: 16x24 DUUBLE BRAIDEB. 


batteries wherein the 


Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 








YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


/MheUaited tae Electric Lighting C0 


120 BROADWAY, NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 
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9 ELECTRICAL SUPPLY CO. 


17 DEY STREET, NEW YORK, 






171 RANDOLPH STREET, CHICACO. 
MANUFACTURERS FOR 


i= Light, Telegraph and Telephone Companies 


UNDERWRITERS,’ MAGNET, OFFICE and ANNUNCIATOR WIRE, CABLES of Every De- 
scription, PINS, BRACKETS, CROSS ARMS, INSULATORS, TEST INSTRUMENTS, Ete. 


SUPPLIES OF EVERY DESCRIPTION. 


WE ALSO MAKE A SPECIALTY OF GLOBES FOR ARC LAMPS. 













WE ARE MANUFACTURERS OF FIRST QUALITY 
WHITE OAK PINS 2 BRACKETS, 


And carry a Large Stock to Fill Orders Promptly. 





Central Electric Company, 
88 and 40 La Salle Street, Chicago. 








The Rice Automatic Engine. 











THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y. | 
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TRADF MARK. 


THE OKONITE CO. 


No. 13 Park Row, New York. 


INSULATED WIRES AND CABLES. 





Those who have used OKONITE Wires and Cables are unanimous in their declarations that it is the best 
insulated medium in the market, and as for durability and toughness of compound, it is unsurpassed. 


SOLE MANUFACTURERS OF THE CELEBRATED ORONITE TAPE. 





MINNESOTA BRANCH, 

Minneapolis Electric Co., Minneapolis. 
PHILADELPHIA BRANCH, 

Novelty Electric Co., 5th & Locust Sts., Phila. 


CHICAGO yyy 
8 & 40 LaSalle St., Chicago. 
weiesliint BRAN ‘CH, 
Midland Electric Co. -, Omaha. 





SOUTH AMERICAN BRANCH: 
West Coast Telephone Co., - - Valparaiso; Chill; CGuayuquil; 


DAY’S KERITE INSULATED 


WIRES AND CABLES 


For All Classes of Electrical Work. 


— xo. 


Ecuador. 











its Durable, For 
High Insulating 
Qualities proved 


xy a Satisfactory 


Subterranean, 
Submarine and 
Aerial use In 







Record of xD 
Bit 
Thirty Years. SNDEROTG a - ° all locations. 
Tor © Ere 
ox’ Ce 
480 
Electrical Engineers of the longest experience recommend KERITE as the most reliable insulation 


inder all circumstances, Our superior facilities enable us to offer Kerite wire, either plain taped o1 
raided, at a low price. Our KERITE tape sticks permanently, and isthe only satisfactory tape for out- 


of-door work. 
eats CLARE B, HOTCHKISS, Gen’l Ag’t, 16 Dey St., New York. 





Head Office: 45 BroApw-_., NEw York. 


THE GALLENDER*2t2™2.22" COMPANY 


INSULATED WIRES AND CABLES 


For ALL PURPOSES, pot gb ayy) ARC and INCANDESCENT eure. CONTRACTORS 
R SUBMARIN: AND UNDERGROUND WO 


The BIUSh-SWal Elche Light bo 


OF NEW ENGLAND. 


W. E. STRONG, President. GAYLORD MoFAL Secre 
D. JUILLIARD, Vice-President. SBORN 7 Treasurer, 


“M10 Elizabeth Street, ‘lew York. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 








THE Arc Lights of various Sizes. 
SYSTEM } Arc and Incandescent Lights from one Dynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced, Surveys and Estimates Furnished by Experts 


a Te 


BRUSH ELECTRIC COMPANY, 


Sole Manufacturers under all the Patents of Chas. F. Brush and others, for 


ELECTRIG LIGHTING APPARATUS AND CARBONS, 


STORAGE BATTERIES, 


ELECTRO-PLATING MACHINES, 


Electric Motors, Etc., 











THE BRUSH LIGHT STILL LEADS THE PIRLD! 


uals THE BRUSH SYSTEM in SIM- 











Wo other System in the World e 
PLICITY, DURABILITY, G CAPACITY, RELIABILITY. 
Best is always the cheapest. Forty-five thousand Brush Arc 
Lamps now in use. The actual Bona-fide Sales of The 
rush Electric Company exceed those of all 
other Manufacturers Combined. 


—=ELECTRIC MOTORS. = 


Sizes from | to 40 H. P. now ready. 
Automatic. Return a much higher percentage of fos Driving 


ower than any Motors ever offered. Over 1,000 H. 
already in use. 


THE BRUSH ELECTRIC COMPANY, 


Agencies Everywhere. Cleveland, Ohio, U. 8S. A. 


Parties in the Eastern States can Address P. 0. Box 1772, New York City. 











Perfectly | 


——SoLzE MANUFACTURERS OF — 
A. A. COWLES’ PATENTED 


FIRE-PROOF AND WEATHER-PROOF 


ELECTRIC LIGHT LINE WIRE. 


enna UM 


SEAS 











CUT SHOWING STYLE OF INSULATION. 
A.—Copper wire. 
B. B.—T wo Braids, saturated with Fire-Proof Insulation. 
C.--Braided Cotton, saturated with a Black, WeaTHER-PRoor Composition. 


SAMPLES FURNISHED UPON APPLICATION. PURE ELECTRIC COPPER 
WIRE, BARE AND COVERED, OF EVERY DESCRIPTION. 
WAREROOMS: 


19 and 21 CLIFF ST., NEW YORE. 64 WASHINGTON ST., CHICAGO, ILLS. 
FACTORIES, ANSONIA. CONN. 


HOLMES, BOOTH & HAYDENS, 


25 PARK PLACE, NEW YORK, 


MANUFACTURERS OF 


Bare and Insulated Wire. 


Sen Ganiataand 








Underwriters’ Copper Electric Light Line Wire, hand highest conductivity. 
Copper Magnet Wire, Flexible Silk and Worsted Cords, for ‘tneandescent Lighting. 

Lead Covered Copper Wire, for inside use. 

Round and Fiat Copper Bars, for station work. 

insulated Iron Pressure Wire, Patented Barbed Copper Lighting Protector Wire. 





FACTORIES, WATERBURY, CONNECTICUT. 
——SOLE AGENTS FOR—— 
THE FOREST CITY CARBON MANUFACTURING CO. 
THOMAS L. SCOVILL, New York Agent. 
J. L. BARCLAY, Selling Agent, 185 Dearborn St., Chicago, III. 


BRIDGEPORT BRASS CO. 


BRIDGEPORT, CONN. 


INCORPORATED [865. 


BRASS, COPPER « CERMAN SILVER 


WIRE AND ROLLING MILLS, 


MANUFACTURERS OF PATENTED ELECTRIC LICHT WIRE, 


BARE AND INSULATED WIRE FOR ELECTRIC CONDUCTORS OF ALL DESCRIPTIONS 


Hickest ensue STRENGTH. yg ft ee 


ICGHEST CONDUCTIVITY. 
For Long Distance Telephone and Telegraph Service. 


Sole Agents for the BRIDGEPORT ELECTRIC MFG. CO. 























The Thomson-Houston Electric Co. 


MAnvUFAOTURE THE ONLY Perrecr Automatic SysTEM OF 


ARG AND INCANDESCENT LIGHTING 


Int TEE WORLD. 





*“@ New Ilustrated Pamphlet will be furnished on application. 





The Thomson-Houston Electric Company, 


PRINOIPAL OFFICES, 178 DEVONSHIRE S8T., BOSTON. 


WESTERN OFFICES, PULLMAN BUILDING, OHIOAGO. 
NEW YORK OFFICE, MUTUAL LIFE BUILDING, 82 NASSAT STREET, 


Parker-Dassell Mining & Mp, Gc. 





In Patent Causes. 
Cc. J. KIN TNER, 
No. 265 Broadway. 
Late Principal Examiner Class of Electricity U. 8. 


Patent Office. 





FOR DYNAMOS AND 


mOosT 
SWIFT-RUNNING MACHINERY. 


and without 
Eee eee 


CHARLES. A. SCHIEREN & CO 
Menatachenens and Tonners of Ock Lecther Belting 


RELIABLE 





711 PINE STREET, 


47 Ferry Street. New York. 
ST. LOUIS, MO. 


t@ eROB ST. PHILADELPHs 06 FEDERAL $7. BOsTOD 








